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PART I DECLARATION

1.0 Site Name and Location

Pemaco Maywood
5050 Slauson Boulevard
Maywood, Los Angeles County, California
CERCLIS Identification # CAD980737092

2.0 Statement of Basis and Purpose

This Record of Decision (ROD) presents the selected remedial actions for the Pemaco Maywood
(Pemaco) Superfund Site in Maywood, California. This document was developed in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 USC Section 9601
et. seq., and to the extent practicable the National Oil and Hazardous Substances Pollution Contingency
Plan, 40 CFR Section 300 et. seq., (NCP). The United States Environmental Protection Agency (EPA)
issues this ROD pursuant to Section 104 of CERCLA and has selected the remedial action in accordance
with Section 121 of CERCLA. This is considered a final site ROD. This decision is based on the
administrative record for this site.

The State of California concurs with the selected remedy as documented by correspondence from the
Department of Toxic Substances Control (DTSC) dated April 16, 2004.

3.0 Assessment of Site

Actual or threatened release of hazardous substances from this site, if not addressed by implementing the
response action selected in this ROD, may present an imminent and substantial endangerment to public
health, welfare, or the environment.

4.0 Description of Selected Remedy

The remedial investigation (RI) discovered that the Pemaco site has 56 chemicals with concentrations
greater than preliminary remediation goals (PRGs) or federal and/or state regulatory limits in soil and/or
groundwater. The chemicals of concern (COCs) consist of the following groups:

• Volatile organic compounds (VOCs) which include tetrachloroethene (PCE), trichloroethene
(TCE), dichloroethene (DCE), vinyl chloride, and 1,4-dioxane;

• Metals;

• Non-halogenated volatile organic compounds (NHVOCs); and

• Semi-volatile organic compounds (SVOCs) which include polyaromatic hydrocarbons (PAHs).
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This remedial action addresses the extent of COCs in each environmental media as they are currently
defined through the Remedial Investigation/Feasibility Study (RI/FS) activities. Contaminated media
include surface and near-surface soils, vadose zone soils, soil vapor and groundwater. The remedial action
at the Pemaco Superfund site also aggressively addresses the principal threat waste by treating the
hazardous substances present in the source areas, which will significantly reduce the mobility and/or
volume of hazardous substances in the groundwater and soil media.

This action represents the final remedial action to treat and remove contaminants from soil and
groundwater. Because the subsurface environment and contamination levels found at Pemaco were
highly variable, EPA divided the site into three subsurface zones and evaluated assembled remediation
alternatives by zone to develop an appropriate cleanup proposal for each individual zone. The zones
identified at the Pemaco site are described as the following:

1. Surface and near surface soil remediation zone (0-3 feet (ft) below ground surface (bgs)); "N"

2. Upper vadose zone soil and perched groundwater (3-35 ft bgs); "SP"

3. Lower vadose zone soil and Exposition Zone groundwater (35-100 ft bgs): "SG".

The overall selected remedy for the entire site is composed of the selected remedial alternatives for each
zone and is summarized below.

Surface and Near-Surface Soil Remediation Zone

Alternative N2 - Soil Cover/Revegetation

The end-use of the Pemaco Superfund site is a recreational public park. This remedial action would
involve placement of a 1-foot layer, or approximately 4,550 cubic yards, of clean soil on the site with a
non-woven geotextile layer between the soil cover and the native site soils. Implementation would take
one to two months.

The direct capital cost estimate is $358,000 with a present worth value of $773,000. Implementation of
this portion of the overall remedy will be coordinated with the City of Maywood as part of the City's
design of the recreational park that includes the Pemaco property and the surrounding adjacent properties.

The City of Maywood's Remedial Action Plan for the Maywood Riverfront Park (June 2003) summarizes
excavation activities and removal of approximately 6 "hot spots" on affected park properties (2 locations
on the Pemaco property). These activities will be conducted by the City. The grading plan in that
document shows all areas where remedial excavation will occur (Figure 5 of the City's document).
Excavation of these 6 "hot spot" areas will occur during the park construction in 2005. EPA will conduct
some oversite during these removal activities that will occur as a result of park development.

Upper Vadose Soils and the Perched Groundwater

Alternative SP-2a - High-Vacuum Dual-Phase Extraction (HVDPE) / Ultraviolet Oxidation (UV Ox) /
Flameless Thermal Oxidation (FTO) / Granular Activated Carbon (GAC)

Approximately 32 extraction wells will be installed into the upper vadose zone soil layer (approximately
80,000 to 95,000 cubic yards of soil affected) and perched groundwater zone to remove contamination in
both the liquid and gas phase. The perched groundwater plume has migrated approximately 250 ft to the
south and 200 ft southwest of the Pemaco property. Approximately 1.4 million gallons of contaminated
groundwater are estimated to be removed from the perched groundwater zone. Soil vapor contaminated
with VOCs will be pumped to the surface and treated onsite using an FTO unit.

It is estimated that, after one year, concentrations of VOCs in the vapor will have decreased enough to
switch to a GAC vapor treatment system for the remainder of the remedial action. Contaminated
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groundwater will be pumped to the surface and treated onsite using a combination of liquid phase GAC
and UV Ox.

The remedy for the upper vadose soils and the perched groundwater will achieve remediation levels that
comply with ARARs and are protective of human health and the environment.

It is estimated that the treatment system will operate for 5 years and require an additional 5 years of
monitoring. The estimated direct capital cost for this treatment zone is $1,407,000 with a present worth
value of $4,838,000.

Lower Vadose Soils and Exposition Groundwater

Alternative SG5a - Electrical Resistance Heating (ERH) with Vapor Extraction (VE), Vacuum-Enhanced
Groundwater Extraction, Groundwater Pump and Treat (Groundwater P&T), Monitored Natural
Attenuation (MNA), UV Ox, FTO, and GAC

Treatment in this zone targets the highest concentrations of contaminated soil found at the site as well as
the entire groundwater dissolved phase plume. The dissolved phase Exposition Zone groundwater plume
extends southwest of the Pemaco property and lies beneath a two-block residential housing area. To
address the principal threat soil and groundwater at the site, an in-situ thermal treatment process will be
installed, hereafter referred to as Electrical Resistance Heating or ERH. The treatment system will consist
of approximately 95 electrodes and 18 vapor extraction wells which will be installed within the 10,000
parts per billion (ppb) TCE groundwater contour. The electrodes and extraction wells will be installed to
a depth of 100 ft bgs. Contaminated vapor will be extracted with a 1,500 standard cubic ft per minute
(scfm) blower and treated onsite using a FTO unit. Groundwater will be treated onsite with a GAC/UV
Ox unit.

Approximately 15.6 million gallons of VOC-contaminated groundwater and 14,000 cubic yards of VOC-
contaminated soil have been identified in this zone. The vacuum-enhanced groundwater extraction
network will address VOCs between the 10,000 ppb and 1,000 ppb groundwater TCE contours. This
network will consist of approximately 12 vacuum enhanced groundwater extraction wells installed into
the Exposition 'A' Zone (65 to 75 ft bgs) and the Exposition 'B' Zone (80 to 100 ft bgs). Fifteen
extraction wells will be installed to address the contamination between the 1,000 and 10 ppb groundwater
contours. The treated groundwater could be disposed by reinjection back into the aquifer, discharged to
the sanitary sewer, or discharged to the LA River. EPA will comply with discharge requirements that are
appropriate based on the option that is chosen during the design phase of the project.

Groundwater sampling in late 2003 indicated that groundwater from one well installed in the
Exposition 'D' Zone (MW-24-140) contained low levels of VOCs (primarily TCE). The State of
California (DTSC) requested that EPA place a groundwater extraction well at this location. Therefore, for
the remedial action, the EPA will install an extraction well into the 'D' Zone (approximately 120-140 ft
bgs) to extract groundwater from this location.

MNA will be used outside the 10 ppb groundwater TCE contour to demonstrate that the plume is being
reduced. Onsite, FTO will be used to treat the VOC vapors extracted from the well network with a
changeover to GAC when the vinyl chloride and 1,4-dioxane concentrations in the extracted vapor have
decreased to acceptable levels. EPA estimates that the changeover should occur within one year.
Groundwater will be treated with the GAC/UV Ox treatment system.

This remedy will also allow flexibility for in-situ oxidation and in-situ bioremediation of portions of the
plume in conjunction with and/or after the ERH system has been installed. This component will only be
used if the Agency determines that the addition of an in-situ treatment polishing step is needed to
augment treatment of the 10,000 to 1,000 ppb groundwater contour. ERH will operate for approximately
one year for treatment on the greater than 10,000 ppb contour source area. Vacuum-enhanced
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groundwater extraction treatment is expected to continue for approximately 4 additional years.
Groundwater monitoring is required for an additional 5 years for a total of 10 years. The remedy for the
lower vadose soils and the Exposition groundwater will achieve remediation levels that comply with
ARARs and are protective of human health and the environment.

The estimated capital cost for implementing the treatment system for this zone is $4,175,000 with a
present worth value of $8,733,000.

Since the Pemaco site is located in a residential area, in this Record of Decision EPA is prohibiting the
residential use of the Pemaco property through zoning and the use of an existing deed restriction. If after
implementation of the remedy, hazardous waste will remain at the property at levels which are not
suitable for unrestricted use of the land additional institutional controls may be required in the form of a
State of California Land Use Covenant with the City of Maywood.

In response to comments received during the public comment period, EPA will conduct the following
activities during remedy implementation:

• Vapor effluent monitoring of the FTO unit with dioxin and furans included in the list of analytes;

• Indoor air sampling and additional vapor monitoring on Walker Avenue and 59th Street;

• A heat exchanger and a vapor phase carbon adsorption unit will be installed to the post-exhaust
side of the FTO unit;

• Development of a community involvement plan that will outline the lines of communication to
disseminate final design, operations, and monitoring data to the community.

The total present worth value of the overall selected remedy for the Pemaco Superfund Site is
$13,570,000.

5.0 Statutory Determinations

The selected remedy satisfies the statutory requirements of CERCLA. The selected remedy is protective
of human health and the environment, complies with federal and state requirements that are legally
applicable or relevant and appropriate to the remedial action, and is cost-effective. This remedy uses
permanent solutions, an innovative technology (electrical resistive heating to depths of 100 ft in the
source area), and alternative treatment (or resource recovery) technologies to the maximum extent
practical and satisfies the statutory preference for remedies that employ treatment that reduces the
toxicity, mobility, or volume of hazardous substances, pollutants or contaminants as a principal element.

If this remedy results in hazardous substances, pollutants, or contaminants remaining onsite above levels
that allow for unlimited use and unrestricted exposure, California law requires an environmental
restriction be placed on the property pursuant to 22 CCR 67391.1. Further, a statutory review will be
conducted within five years after initiation of remedial action to ensure that the remedy is, or will be,
protective of human health and the environment. Additional five year reviews will be conducted after the
initial review if appropriate.

6.0 ROD Data Certification Checklist

The following information is included in the Decision Summary section of this ROD. Additional
information can be referenced in the Administrative Record file for Pemaco.
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Cleanup levels established for COCs, p. 11-15

Description of Principal Threat Wastes, p. 116
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groundwater, p. 35-37

Potential land and groundwater use that will be available to the site as a result of the selected
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PART II DECISION SUMMARY

1.0 Site Name, Location, and Description

The Pemaco Superfund Site (Pemaco) is a 1.4-acre site located at 5050 Slauson Avenue in the City of
Maywood, California (CERCLIS Identification Number CAD980737092). Maywood is an urban area
located in eastern Los Angeles County. The site is adjacent to a residential neighborhood, a residential
park and light industry immediately to the south, a heavy industrial area immediately to the north, an
abandoned industrial property to the west and it is bordered by the concrete lined Los Angeles River to
the east (see Figures 1-1 and 1-2). The EPA is the lead agency.

Figure 1-1. Site Location Map

Maywood Activity Cente
Community Meeting Location

Pemaco
Site

East Slauson JAvon,,.
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Figure 1-2. Site Layout

The former Pemaco site was used as a chemical blending facility and chemical distributor from the late
1940s until June 1991. Historically, the Pemaco facility consisted of a 22,000-square-foot warehouse in
the northern portion of the property and 31 underground storage tanks (USTs) and at least six
aboveground storage tanks (ASTs) in the south part of the site. Large quantities of chemicals were stored
in the ASTs and USTs, which ranged in size from 500 to 20,000 gallons, and in 55-gallon drums stored
sporadically around the site.

Several chemicals have been identified as COCs for the Pemaco site. The types of chemicals discovered
and the media type are summarized in Table 1-1. Chemicals of concern consist of TCE, PCE, benzene,
toluene, hexane, ethyl benzene, methylene chloride, and vinyl chloride, as well as floating free product at
multiple locations within the saturated zones. Specific analytes for each media will be presented in
Section 5.0.

Table 1-1. Types of Chemicals of Concern Per Media

Media or Zone

Ambient Air

Soil Vapor

Surface and Near
Surface Soil

Upper Vadose
Zone

Number of
COCs Present

11

12

11

21

Types of COCs

VOCs

VOCs

SVOCs and
Metals

NHVOCs, VOCS,
SVOCs and
Metals

i

! Depth (ft bgs) .

Breathing
Zone

5 to 15

6 inches to 2.5

2.5 to 35

Extent

Onsite and offsite

Onsite and offsite

Onsite and adjacent
industrial properties

Onsite
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Table 1-1. Types of Chemicals of Concern Per Media

Media or Zone

Lower Vadose
Zone

Perched
Groundwater

Exposition
Groundwater
Zone

Number of
COCs Present

11

28

20

Types of COCs

VOCs and Metals

NHVOCs, VOCs,
SVOCs and
Metals

NHVOCs, VOCs
and Metals

Depth (ft bgs)

35 to 65

25 to 35

65 to 110

Extent

Onsite

Mixed VOC plume to
200 ft southwest of
site

VOC plume (mainly
TCE) extends 1,100ft
southwest of site

VOC = volatile organic compounds NHVOC = non-halogenated volatile organic compounds

2.0 Site History and Enforcement Activities

2.1 Site History

Pemaco, Inc. formerly operated a custom chemical blending and distribution facility at 5050 E. Slauson
Blvd. in Maywood, California, from the late 1940s until 1991 (E&E, 1998). A wide variety of chemicals
were used onsite including chlorinated and aromatic solvents, flammable liquids, oils, and specialty
chemicals. Marie B. Richardson was the owner of Pemaco, Inc. until 1984, at which time Lux
International purchased the property(owner Lawerence Sze). Lux International operated the chemical
blending facility until 1991 when they went out of business. No other use of the property is documented
since 1991. Historically, the Pemaco facility consisted of a 22,000-square-foot warehouse in the northern
portion of the property, and 31 USTs and at least 6 ASTs in the southern part of the property (Figure 1-2).
Large quantities of chemicals were stored in the ASTs and USTs, which ranged in size from 500 to
20,000 gallons, as well as 55-gallon drums sporadically stored around the site. Most of the chemicals
brought to the site were delivered via railcar from a rail spur that branched out from the Los Angeles
Junction Railway (LAJR) property west of the site.

The first environmental investigation at Pemaco was performed by the site owner in 1990. Sixteen soil
borings (B-l through B-16) were drilled from 30 ft to 40 ft bgs and sampled every 5 ft. Each soil sample
was analyzed for benzene, toluene, ethyl benzene and xylenes (BTEX) and NHVOCs and two samples
from each boring were analyzed for VOCs as determined by field screening. Contaminants were detected
in every boring. Toluene and paraldehyde were the most prevalent but benzene, PCE, DCE, and TCE
were the only chemicals exceeding regulatory levels. Each boring was converted to a shallow monitoring
well (B-l through B-16), however, no indication of any groundwater sampling was reported.

Operations ceased at Pemaco during 1991. Between 1991 and 1994, approximately 400 55-gallon drums
and three ASTs were removed from the site by order of the Los Angeles District Attorney's office. A
substantial fire in 1993 destroyed much of the main warehouse building. In 1994, EPA Region IX
Emergency Response conducted a removal assessment at Pemaco at the request of Los Angeles County.
As a part of this assessment, EPA removed six 55-gallon drums, installed fencing, and secured UST fill
pipes with locking well caps.

In June of 1995, EPA completed a preliminary assessment and site investigation at Pemaco. Pemaco was
then entered into CERCLIS in 1995 under the ID. number CAD980737092.
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From February through May of 1997, EPA's Superfund Technical Assessment and Response Team
(START) completed an Expanded Site Investigation (ESI), which included collection of additional soil
samples, installation of monitoring wells, sampling of new and existing wells, and an evaluation of
Hazard Ranking System (HRS) factors. The final listing on the National Priority List (NPL) occurred on
January 19, 1999.

EPA completed additional removal activities at Pemaco between August 1997 and March 1998 under the
direction of Region DCs Emergency Removal Office (E&E, 1998a, 1998b). Work included excavation
and removal of USTs, air monitoring, building demolition, surface soil sampling for VOCs, soil vapor
monitoring, subsurface soil sampling, groundwater sampling, remedial pilot tests, design and installation
of a soil vapor extraction (SVE) system, and operation of the SVE system. The SVE system operated
between March 1998 and March 1999 (E&E, 1999). By the end of August 1998, the SVE system had
operated for 3,230 hours (134.6 days), and removed and treated approximately 90,000 pounds of
hydrocarbons and solvents from vadose zone soils at the site. The SVE system was turned off on March
3, 1999 because the system had achieved its goals and because of community concern regarding the
possibility of dioxin releases from the thermal oxidation unit.

Between January 2001 and March 2002, the EPA initiated the RI/FS for the site. The draft RI report was
reviewed by the Agency in October 2002. Based on comments received from the State of California
DTSC, the EPA installed additional deeper groundwater sampling wells during the summer of 2003.
EPA also conducted additional rounds of indoor air sampling in the neighborhood surrounding the site
during March and May 2003.

Based on the EPA's analysis of the previous indoor air sampling results and EPA consideration of a
possible change to the TCE toxicity value, another round of air sampling was conducted during August
2003. The additional sampling effort was conducted to determine if the vapor intrusion pathway was
causing a potential health risk via indoor air. The August 2003 sampling event was conducted to assess
the need for an emergency removal action. The purpose of the action was to gain data so that the Agency
could make a determination of whether or not soil vapor migration had caused migration of contaminants
into the homes near the site at levels that would pose an unacceptable risk. Sampling activities included
the EPA offering homeowners across the street from Pemaco a 24-hour relocation while the EPA
conducted the August 2003 indoor air sampling. EPA sampled approximately 28 homes during this
sampling effort. The EPA subsequently analyzed the data received from this sampling round and previous
sampling efforts and determined that a separate remedy for the homes was not necessary. However, EPA
determined that implementation of the remedy for the Pemaco Superfund site would ensure that
detectable levels of chemicals found in the soil vapor would decrease and prevent a possible future vapor
intrusion problem for the residential neighborhood.

2.2 Enforcement Activities

EPA conducted a Potential Responsible Party (PRP) search for the Pemaco Superfund site and the final
report was completed during 2004. The search did not identify any transporter or generator PRPs for the
Pemaco Superfund Site. The Department of Justice filed a civil action for Section 107 cost recovery and
relief against Pemaco, Inc. and Mr. Lawrence Sze in 2000. EPA received $50,000 as a settlement with
Mr. Sze, and the suit against Pemaco, Inc. was dismissed. The City of Maywood acquired the property
from the Trust for Public Land (Trust) on December 30, 2002. EPA signed a prospective purchaser
agreement with the Trust prior to the acquisition. The City of Maywood plans to construct a public
recreational park on the former Pemaco site and five other surrounding properties.

Remedial investigations have shown that there is a co-mingled groundwater plume existing between
Pemaco and the W.W. Henry property which is adjacent to the site at 5989 District Boulevard. W.W.
Henry operated as a manufacturer of batteries, cosmetics, and adhesive products at this location. The site
stored chemicals in USTs and aboveground mixing tanks. The chemicals reportedly used on site
included: PCE, 1,1,1-trichloroethane (1,1,1-TCA), toluene, hexane, naptha, methanol, mineral spirits,
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acetone, and isopropyl alcohol. The Pemaco RI detected PCE, toluene, and hexane that could be
attributed to the W.W. Henry property in soils and groundwater. Although cleanup activities at the WW
Henry property have been conducted via enforcement orders issued by the Los Angeles Regional Water
Control Board, EPA issued a General Notice letter to W.W. Henry in January 2004 for this co-mingled
area.

3.0 Community Participation

Since the 1998 removal actions, a community relations program has been ongoing at the Pemaco
Superfund site and the requirements for public participation under CERCLA Section 113(k)(2)(B)(i)-(v)
have been met. In 1998, EPA mailed fact sheets to community members and held a public meeting to
discuss the removal activities conducted at the site. In 2000 and 2001, EPA mailed fact sheets and held
community meetings to discuss the upcoming investigation activities, toxicity of chemicals found at the
site, groundwater flow beneath the site and the preliminary findings of the RI. EPA requested feedback
from residents attending the 2001 meeting. Many residents requested that the EPA cleanup the site as
soon as possible because the residents wanted the Maywood Riverfront Park to be constructed without
impediment from the Superfund site.

The RJ7FS and Proposed Plan for the Pemaco Superfund site were released to the public on April 4, 2004.
These documents were made available to the public in the administrative record through the EPA offices
in San Francisco, CA and at an information repository maintained at the Maywood Cesar Chavez Public
Library. EPA provided electronic copies of the administrative record and RI/FS to a community group in
the City of Maywood, and a copy was placed at the Maywood Activity Center. The Proposed Plan was
produced in both English and Spanish.

EPA published a notice in two newspapers serving the Maywood City area. The notices were placed in
The Press (a division of the Wave Newspaper Group) on April 1, 2004 and La Opinion (a Spanish
language newspaper) on April 2, 2004. In addition, on April 1, 2004 and April 2, 2004 2,500 flyers were
given to students at the local schools to take home to their parents. Flyers were also made available at the
library, city offices, and Municipal Drinking Water offices. The Maywood City Newsletter, which is
published by the City of Maywood, also contained a copy of the public notice in English and Spanish.
The newsletter is delivered to all mail addresses in the City of Maywood.

The April 1, 2004 public notice summarized EPA's proposed remedy for the site and invited citizens to
attend a public hearing on April 17, 2004 at the Maywood Community Center. During the first week of
the public comment period, EPA received a request from a community group in Maywood, Padres Unidos
de Maywood (United Maywood Parents) known as PUMA to extend the public comment period an
additional 60 days. EPA agreed to extend the public comment period 30 days and told the community
group it would make a decision regarding the additional 30 days after the community meeting on April
17, 2004. The project manager and community involvement coordinator spoke at three high schools on
April 16th and gave out flyers inviting students and parents to attend the April 17, 2004 public hearing.

A presentation of the proposed cleanup was made at the April 17 public meeting. Representatives from
the community, EPA, Congresswoman Roybal-Allard's office, and contractors attended the public
meeting. EPA staff answered questions about the investigation conducted at the site, the remedial
alternatives evaluated during the FS process, and EPA's proposed alternative. Residents at the meeting
requested that EPA extend the public comment period an additional 60 days. After the April 17th public
hearing, EPA extended the public comment period to July 6, 2004, and published notices on April 29,
2004 in The Press and La Opinion to announce the extension of the public comment period an additional
63 days. The public notice also announced a second public hearing for the project which was held on
May 22, 2004. EPA also purchased a second mailing list and sent out a second summary proposed plan
fact sheet to all the addresses in the City of Maywood. This second fact sheet was four pages in English
and Spanish. It invited residents to attend the second public hearing, announced the extension of the
public comment period to July 6, 2004, and provided a summary of EPA's proposed plan. In addition,
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EPA officials and contractors met with the community group PUMA at its regular weekly meeting on
May 13th to answer questions about the proposed remedy.

The second public hearing was held on May 22, 2004 at the Maywood Activity Center. EPA staff
invited a headquarters expert specializing in electrical resistive heating to attend the meeting as well as a
contractor representing FTO to provide discussion and examples on use of these technologies at other
sites across the country. In addition, EPA regional staff presented the proposed remedy again and held a
second public comment session on the remedy. A response to the comments received from both public
hearings and the public comment period is included in the responsiveness summary, which is a part of
this ROD (see Part III).

EPA also facilitated a meeting between the community group PUMA and the Technical Outreach
Services for Communities (TOSC). During the public comment period, EPA also responded to several e-
mail questions and requests for additional information from the PUMA group members or community
activists. In addition, EPA personnel participated in a round table discussion on a radio show entitled
"Nuestra Voz en el Medio Ambiente" (Our Voice in the Environment) on June 10, 2004. EPA also
continued community outreach activities by meeting with PUMA representatives during September,
October and November 2004.

4.0 Scope and Role of Response Action
The Pemaco site had numerous sources of contamination (USTs, ASTs, drums, and sumps) that caused
contaminant releases to soil and in turn, created multiple overlapping groundwater plumes at various
depths.

This ROD addresses the entire extent of contaminated media underlying the Pemaco site, which consists
of soils, soil vapor, and groundwater. This action aggressively addresses the highest contaminant levels
found in soils and groundwater, which are a principal threat at this site. These source areas pose a
principal threat because of risks posed from continued migration of contaminants into the groundwater
and soil vapor. The purpose of this response action is to prevent any further migration of contaminants
into the groundwater, prevent possible future exposure to the public of soil vapor containing contaminants
from the site, prevent possible exposure to the public of contaminated soil, prevent further migration of
contaminants onto adjacent properties, and to prevent contamination of underlying drinking water
aquifers. The response actions will be performed to meet the final site treatment levels listed in Table 8-1.
These levels are based on Applicable or Relevant and Appropriate Requirements (ARARs) and health
protection criteria for groundwater.

The RI determined that the media zones beneath the site were very distinct and needed to be separated by
depth to be properly addressed. The site was not divided into Operable Units, mainly due to the
contiguous nature of the overlapping soil and groundwater plumes. To facilitate remediation decisions, an
approach was developed that identified compatible combinations of media zones and treatment
technologies for groundwater and soil. The following three remediation zones were identified in the
RJ7FS:

« Surface and Near-Surface Soil Remediation zone (0-3 ft bgs);
• Upper Vadose Soil and Perched Groundwater Remediation zone (3-35 ft bgs); and
• Lower Vadose Soil and Exposition Groundwater Remediation zone (35-100 ft bgs).

Contamination within the surface/near surface soil remediation zone and the upper vadose zone soil and
perched groundwater remediation zone was found to be relatively homogenous with generally linear-type
variances in concentrations. However, contamination within the lower vadose zone soil and Exposition
groundwater remediation zone depicted wide-range, logarithmic variances in concentrations (i.e., 10,000
ppb contour; 1,000 ppb contour; 100 ppb contour; and 10 ppb contour of the composite groundwater
plumes). These plume contours were used to define suitable remediation technologies that were
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appropriate for implementation within a zone based upon the volume of contaminant concentrations and
the effectiveness of a technology in remediating each zone. Treatment alternatives were assembled for
each zone and each suite of alternatives within a zone was compared against the nine criteria to come up
with the best alternative for that treatment zone.

The selected remedy addresses the documented potential threats from the site to groundwater and soil.
Surface water has not been identified as being of concern. Treatment of the contaminated groundwater
will significantly reduce further horizontal and vertical migration of contaminants and prevent the
possibility of contaminants migrating into regional drinking water aquifers. Treatment of the
contaminated soil will prevent further migration of contaminated soil vapor, prevent future indoor air
migration of these contaminants, prevent further contamination of the groundwater, and reduce toxicity
and mobility of contaminants.

5.0 Site Characteristics

5.1 Conceptual Site Model

The conceptual site model (CSM) for the Pemaco Superfund site was developed in the early stages of the
RI and has subsequently been updated (see Figure 5-1) as new information was developed. The
conceptual site model was based on the following exposure pathways:

1. Ingestion and direct contact with surface and subsurface soil;
2. Inhalation of airborne contaminants in outdoor air originating from soil;
3. Ingestion, dermal contact, and inhalation of groundwater contaminants; and
4. Inhalation of indoor air contaminants originating from soil and groundwater contamination.

The receptors include future park users, excavation workers, and future onsite and offsite residents. The
park user scenario represents the most likely future land use because the property is slated for
development into the Maywood Riverfront Park. The excavation worker scenario was evaluated to
determine if exposure to contaminants in subsurface soil would raise human health concerns (especially
during redevelopment activities).

The planned future land use for the Pemaco property is as a park. Residential use of the property is being
prohibited through zoning and by institutional controls in this document. While actual domestic use of
untreated groundwater from the Exposition groundwater zones is unlikely because of the availability of a
municipal water supply in the community and due to restrictions on development of private groundwater
wells by the LARWQCB, EPA evaluated a residential scenario which included the use of groundwater to
provide a conservative evaluation of all possible risks to human health.

Additional elements of the conceptual site model which include site use information, geologic and
hydrologic information, contaminant source and release information, contaminant distribution, transport,
and fate parameters are discussed below.

5.1.1 Current Site Description and Surrounding Use Information

The former Pemaco site is located in a mixed use industrial and residential area. All structures were
removed from the site during the removal activities. The 1.4-acre site is currently a dirt lot with a small
temporary storage trailer for EPA contractors. There is a remnant concrete pad that is orientated north-
south and runs along the site's eastern border. The nearest residence is approximately 130 ft west-
southwest of Pemaco's front gate located on the corner of District Blvd. and 59th Place. The residential
neighborhood consists primarily of single-story homes of low- to moderate-income families and
apartments on neighboring lots. Heliotrope Elementary School is approximately 0.3 miles west of
Pemaco, and there are heavy industrial areas north of Pemaco, and north of Slauson Avenue. The lot
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directly south of the Pemaco site is comprised of an abandoned industrial site (former Lubricating Oil
Services) and a small residential park.

Immediately west of the Pemaco site is a 50-foot-wide railroad right-of-way that was used by Pemaco to
load and receive products. There are two industrial properties on the west side of the tracks, one of
which, the W.W. Henry property, has had several reported releases.

5.1.2 Drinking Water Wells

The groundwater beneath the Pemaco Superfund site is considered a future potential drinking water
source by the State of California. Thirteen water purveyors supply drinking water to approximately
339,000 people by drawing groundwater from 78 wells within 4 miles of the site. The nearest down-
gradient well from the site is located 0.3 miles to the south of Pemaco. There is also another down-
gradient well located 0.75 miles southwest of the site.

The shallowest saturated zone within the Lakewood Formation is known as the Exposition Aquifer and is
typically present between 65 ft bgs and 200 ft bgs, however in the site area the Exposition is comprised of
several thin saturated zones separated by aquitards and is not currently used for drinking water. The local
production wells are screened in aquifers located in the deeper San Pedro Formation (-350 to 1,500 ft
bgs).

Figure 5-2 illustrates a simplified schematic of the deep aquifer system and local production wells.
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Figure 5-1. Human Health Conceptual Site Model for Pemaco
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5.2 Subsurface Conditions

5.2.1 Surface and Near Surface Soils

Surficial soils at Pemaco are typically silty sands and clayey sands that are non-native engineered fill
placed for previous grading purposes to support former roads, former building pads and the removal
activities in 1997. This fill typically extends two to three ft bgs and locally up to 6 ft. Granitic gravel
covers the surface that underlies the adjacent railway west of Pemaco. This gravel base is generally 2 to 3
ft thick.

5.2.2 Upper Vadose Zone Soils

The upper vadose zone is comprised of silty sand with local clay and silt lenses and is typically located
between 2 to 30 ft bgs. There is a laterally continuous clay interval that ranges from 1 to 10 ft thick and is
found between 30 to 40 ft bgs. The perching clay, where it is thick, has local saturated silty sand intervals
within it. The bottom of the upper vadose zone is placed at the base of this "perching clay."

5.2.3 Lower Vadose Zone Soils

Lower vadose zone soils are comprised of interbedded clayey silts, silty clays, silty sands and sands from
35 to 65 ft bgs. There is an unsaturated sand interval that is typically encountered between 40 and 50 ft
bgs. This lower vadose zone sand varies from 1 to 14 ft thick and is predominately fine to medium
grained sands and gravelly sands. The lower vadose zone sand appears to be continuous throughout the
area as it was encountered in every boring completed in the site vicinity except in the area adjacent to
MW-12 (Alamo and 60th Street) where is appears to pinch out locally. The thickest sequences are found
along District Blvd, and in the area underlying 60th Street between Walker Avenue and District
Boulevard. The interval between 50 and 65 ft bgs is generally fine grained (silts/clays) with thin local
silty sand lenses.

5.3 Hydrogelogy

5.3.1 Perched Groundwater

Groundwater in the perched zone occurs in lenses of poorly graded sand, silty sand, and sandy silt, which
lie on top of the perching clay and are locally overlain by finer-grained units. These saturated lenses are
located at different depths ranging from 20 and 40 ft bgs and 5 inches to 5 ft thick. The geometry of the
perched zone is controlled by the highly irregular and undulating top surface of the underlying, laterally
extensive perching clay. Measurements of depths to groundwater in the perched zone in the Pemaco site
vicinity ranged from 18.48 ft bgs (B-31, April 2001) to 39.31 ft bgs (B-17, May 2001) since
measurements began in September 2000. Groundwater fluctuations of greater than 5 ft have been
observed since groundwater monitoring began.

The complex hydrogeology of the perched zone causes highly variable groundwater gradients. The
overall general component of apparent groundwater flow in the perched zone is towards the southwest,
but there are many localized areas that indicate that the apparent groundwater flow is in multiple
directions. Due to the irregular nature of the perched groundwater zone, no numerical gradient was
calculated in the RI/FS Reports.
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Figure 5-2. Schematic of Deep Aquifer System and Local Production Wells
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5.3.2 Exposition Zones 'A' through £E'

The Exposition groundwater zones include five distinct saturated zones that are separated by silt/clay
intervals. These five units have been informally named from top to bottom, the Exposition 'A' through
'E' zones.

• The 'A' zone is found between 65 and 75 ft bgs. It is comprised of fine silty and poorly graded sands
locally interbedded with well-graded sands. The thickness of this zone is highly variable ranging from
3" to 10 ft thick. This interval can be characterized as a series of semi-continuous saturated sand
lenses. Groundwater fluctuations of up to seven ft have been observed in the 'A' zone since
measurements began in May 2001. Gradients ranged from 0.0043 to 0.011 ft per foot (ft/ft) from
May 2001 to April 2002. Apparent groundwater flow directions have been consistently towards the
southwest and south-southwest.

• The 'B' zone is typically found between 80 and 90 ft bgs. It is comprised of fine silty sands, poorly
graded sands and poorly graded sands with silt ranging from 1.5 to 10 ft thick. The 'B' zone is more
uniform and laterally continuous than the 'A' zone. Groundwater fluctuations of more then four ft
have been observed in the 'B' zone since measurements began in May 2001. Gradients ranged from
0.0063 to 0.0092 ft/ft from May 2001 to April 2002. Apparent groundwater flow directions have
been consistently towards the southwest.

The remaining three zones, 'C', 'D', and 'E' are typically found from 95 to 110 ft bgs, 125 to 145 ft bgs,
and 160 to 175 ft bgs, respectively.

• The 'C' zone is comprised of saturated fine silty sands, poorly graded sands and poorly graded sands
with silt ranging from 2 to 6 ft thick. It appears to be continuous throughout the site vicinity within
the 95 to 110 ft depth interval. The gradient was approximately 0.013 ft/ft and is to the south-
southeast in the site vicinity.

• The 'D' zone is comprised of interbedded fine silty sands, poorly graded sands and poorly graded
sands with silt, well-graded sands and gravelly sands, and local well-graded sandy gravel intervals.
Total thickness ranges from 6 to 15 ft. This zone is the thickest and highest-yielding of all the
Exposition lithosomes encountered in the site vicinity and is found throughout the site area. The
gradient in this zone was approximately 0.0013 towards the southwest.

• Only one well installed during the RI activities (MW-10-170) has penetrated the 'E' zone. This zone
is comprised of alternating saturated intervals of 1 foot-thick fine silty sands and well-graded sands
and is approximately 10 ft thick at the MW-10 location.

5.3.3 Hydraulic Parameters

A series of groundwater slug, pumping, and recovery tests were performed on the Exposition A and B
Zones at the Pemaco site between December 12 and 24, 2001 to determine the permeability of the aquifer
or the flow of groundwater through the A and B acquifers. As a result of the testing the following
hydraulic conductivities (permeabilities) were calculated:

'A'
Zone

'B'
Zone

Hydraulic conductivity

8.3 E-04 to 2.3 E-03
ft/min

1.3 E-03 to 7.1 E-02
ft/min

Pemaco ROD 17



In addition, the sustainable pumping rate from the 'B' zone was determined to be about 1 gallon per
minute (gpm) and about 0.5 gpm from the 'A' zone. Calculated linear groundwater velocities averaged
0.47 ft per day (171 ft per year) in the 'B' Zone using the aquifer pump test data and average measured
groundwater gradients.

5.4 Description of Contaminant Source and Release Information

A description of historical sampling and waste discovery for the Pemaco Superfund site is discussed in
Section 2.0 of this ROD. EPA began collecting RI data for the Pemaco site in 2001. Data was collected
by using a Geoprobe®, hollow stem auger (HSA) rig, mud rotary rig and reverse air percussion rig to
install wells and collect soil data. All groundwater monitoring wells installed were placed on the
quarterly groundwater monitoring program, and have been sampled frequently since the implementation
of the wells.

Extensive sampling of soil, soil vapor, indoor and outdoor air and groundwater on the Pemaco property
and surrounding area occurred during the RI/FS process and continue to date. Over 2,000 environmental
samples have been collected and analyzed by various analytical methods to determine the extent of
contamination in the various media.

Table 5-1 Estimation of Contaminated Soil Volumes

Soil Zones
Surface Soil
Surface Soil
Surface Soil*

Near Surface
Soil
Near Surface
Soil
Near Surface
Soil*

Combined
Surface and
Near Surface*

Upper Vadose
Zone
Upper Vadose
Zone**

Lower Vadose
Zone
Lower Vadose
Zone**

COCs
Above
PRGs
Metals
SVOCs
Metals
SVOCs

Metals

SVOCs

j
Metals
SVOCs

Metals
SVOCs

Total
VOCs
Total
VOCs

Total
VOCs
Total
VOCs

Area of
Contaminated

Soil (ft2)
1,875

21,250
22,500

1,250

18,125

18,750

31,875

122,299

69,611
(onsite only)

13,840

12,716
(onsite only)

Thickness of
Contaminated

Soils (ft)
1.0

— i.o~ "
1.0

2.0

2.6 "

" 2.0

3.0

32.0

I

32.0

30.0

_ .
30.0

Volume of Soil
in

Contaminated
Area

(cubic yard)

I 69

787
833

93

1,343

1,389

2,222 y

3,541 10

144,947

82,502

15,378

14,129

Average
Concentration

(nig/kg)
48,334.86

21.71
NA

48,930.48

15.61

NA

NA

7.07

7.07

32.79

32.79

Notes
1 ft foot
2 ft2 square foot (unit of aiea)
3. mg/kg milligram/kilogram (unit of concentration)
4 Areas for surface and neat surface mils deiivedfrom adding the aiea of total gnds (25ft x 25ft) which exceeded EPA Region IX

PRO for Residential Soil
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5. Areas for upper and lower vadose zone soils derived from soil "plumes" based on the sum of all detected VOCs detected between 25
and 35 ft bgs and54 and 56ft bgs.

6. Surface and near surface soil thicknesses determined as 1.0ft (zero to 1 ft bgs) and 2 Oft (1 to 3ft bgs), respectively. For alternative
design (i.e excavation), thickness was assumed to be 3 ft for near surface soil contaminated grids even if surface soil within that
grid was below PRCs.

7. Upper and lower vadose zone soil thicknesses derived by assuming contamination existed throughout the entire zone thickness, 32ft
and 25ft, respectively. (Upper vadose zone soils extend from 3-35 ft bgs: lower vadose zone soils extend from 35-65 ft bgs.)

8. Average concentrations determined using data collected in August 2003 with a cone penetration testing (CPT) rig equipped with a
membrane interface probe (MIP). Real-time and discrete sampling data collected with the MIP indicates much higher soil/soil vapor
concentrations than those reported from discrete soil samples collected during RI well installation activities. In addition,
groundwater concentrations are indicative of non-aqueous phase liquid (NAPL) and/or free product, therefore, mass concentrations
in soil are assumed to be much higher. This is supported by the MIP results as welt as the results of a HVDPE pilot study, which
removed approximately 81 pounds of VOCs in one day.

9. Actual Volume of Contaminated soil
10. Actual Volume of Contaminated soil plus clean overburden
* When calculating total area for surface soils and near-surface soils, grids contaminated with both metals and SVOCs

were only counted once. Likewise, when calculating the combined surface and near-surface soil area, if grids were
contaminated in both 'zones', the grid was only counted once; if the near-surface soil was contaminated and the
surface soil within the same grid was clean, the area was still included in the total area.

** These vadose zone totals include only contaminated soils within the Pemaco boundary.

Table 5-2 Estimation of Contamination in Groundwater

Groundwater
Plume Zone

Perched Zone

Composite
Perched Zone
Composite
Perched Zone

'A' Zone

'A' Zone
'A' Zone
'B' Zone

'B' Zone
'B' Zone

Composite 'A'
and 'B' Zone
Composite 'A1

and 'B' Zone
Composite 'A'
and 'B' Zone

coc
PCE
TCE
VC

VOCs

VOCs
(onsite only)

TCE
> 10,000

TCl>l,Ob6
TCE>1

TCE
> 10,000

TCE > 1,000
TCE>1

TCE
>10,000

TCE > 1,000

TCE>5

Surface
Area of
Plume

(ft2)

79,379
139,790
52,483

168,180

60,842

9,941

56,924
352,616"
5,581

67,847
771,004

10,708

69,381

552,419

Volume of
Groundwater
in Plume Area

(L)
2,491,026
4,386,808
1,646,991

5,277,741

1,909,308

511,346

2,928,061
18,137,883

305,991

3,719,871
42,272,100

1,141,793

7,398,089

58,904,335

Volume of
Groundwater
in Plume Area

(gallons)

658,059
1,158,872
435,089

1,394,232

504,386

135,083

773,512
4,791,522

80,834

982,686
11,167,107

301,630

1,954,368

15,560,879

Average
Concentration

(ug/L)

120
52
24

469

469

27,409

15,540
1,864

21,000

12,765
2,561

16,656

13,454

4,558

Notes:
1. ft2 : foot square (unit of area)

2. L: liters (unit of volume)

3. fig/L: micro gram/liter (unit of concentration)
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4. PCE: Tetrachloroethene; TCE - Trichloroethene; VC - Vinyl Chloride

5. TCE selected to represent maximum contamination within the 'A' and 'B' zones as TCE is the most concentrated and
widely dispersed VOC within these zones. Average concentrations include all VOCs.

6. Areas derived from groundwater plumes using AutoCAD.

7. Plume thickness = average thickness for each groundwater zone (2.58, 3.2, and 3.73 f t for perched, 'A' zone and 'B'
zone, respectively). Average porosity values used for each zone as follows: perched (0.4298), 'A' zone (0.568) and 'B'
zone (0.5194). For the 'A' and 'B' Zone Overlay, the 'A' and 'B' Zone combined thickness was determined by adding
the 'A' and 'B'Zone thicknesses; an average porosity value of the 'A' and 'B'Zones was used.

8. Average concentrations for individual plumes determined using concentrations of the stated VOC for all wells
(January 2002 data). Average concentrations for composite plumes determined using a select number of wells
representative of the composite plume.

It was clear from past removal activities that solvents in the USTs, ASTs, sumps, and drums had spilled
or were released into the subsurface. During removal activities, an abundant volume of subsurface soil
(i.e., upper vadose zone soil) surrounding the tank farm was remediated by the former SVE system.
However, subsurface soils (i.e., lower vadose zone soil) present beneath the former tank farm/SVE
remediation area are still a primary source of contamination for the site as well as other areas on the
property. Tables 5-1 and 5-2 provide estimates of the volumes of contaminated soil (post removal action)
and groundwater. Clean fill was placed over much of the site during previous removal actions in 1997-
1998 when the former warehouse foundation and USTs were removed from the central portion of the site.

5.4.1 COCs in Surface and Near-Surface Soil

Seventy-five surface (0.5 ft bgs) and 75 near-surface (2.5 ft bgs) soil samples were collected on and
immediately adjacent to the Pemaco property. Samples were analyzed for SVOCs and metals. Analytical
results indicated widespread concentrations of SVOCs and limited concentrations of metals exceeding
EPA Region IX Preliminary Remediation Goals (PRGs) in both soil zones. Table 5-3a provides a
summary of contaminants that exceed EPA Region IX PRGs for surface and near-surface soils.

Table 5-3a Chemicals Exceeding EPA Region IX Residential Soil PRGs
in Surface and Near Surface Soil (0 to 2.5 ft bgs)

Chemical

EPA PRG (unit
indicated

below)

Maximum
Concentration in

Surface Soil
Maximum Concentration

in Near Surface Soil
SVOCs (ug/kg)
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene
Indeno (1,2,3-cd) pyrene

620
62

22,000 (GP-SS-14)
33,000 (GP-SS-14)

620 , 38,000 (GP-SS-14)
6,200/380* j 28,000 (GP-SS-14)

62,000/3,800*
62
620

24,000 (GP-SS-14)

950 (GP-SS-31)
1, 1(X) (GP-SS-31)

t 1,000 (GP-SS-1 1, GP-SS-31)
760

5,300 (GP-SS-14) | 130
19,000 (GP-SS-14) 670

(GP-SS-1 1)
—

(GP-SS-31)
(GP-SS-30)

Metals (mg/kg)
Arsenic
Iron
Lead
Manganese

22/0.39*
23,000

150
1,800

73,200 (GP-SS-75)
40.4 (GP-SS-45)

71,500(GP-SS-61)
952 (GP-SS-87)
1,940(GP-SS-51) -
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Notes:

1. ug/kg: microgram per kilogram.

2. mg/kg: milligram per kilogram.

3. — data not available

4. Maximum concentration followed in parentheses by the sample location.

5. EPA Region IX PRGs are tools far evaluating and cleaning up contaminated sites. They are risk-based
concentrations combining exposure information and EPA toxicity data for each environmental media; in this case,
residential soil. PRGs should be viewed as Agency guidelines for screening site conditions, not legally enforceable
standards.

* State of California modified PRO.

PAHs were the most prevalent SVOCs detected above Region IX PRGs for residential soil among both
surface and near surface samples with concentrations ranging from 62 ug/kg to 38,000 |J.g/kg. For metals,
the mean iron concentrations in California soils is approximately 37,000 mg/kg according to published
technical literature. The mean iron concentrations for Pemaco in both surface and near surface soils are
below the mean California number. EPA determined that the range of iron concentrations in Pemaco
soils is within naturally-occurring background levels.

Arsenic, iron, lead, and manganese are the only metals detected at concentrations exceeding PRGs in
surface and near-surface soils. The other metals concentrations exceeding PRGs (arsenic, lead, and
manganese) were detected in very limited numbers (five of 150 samples) and at sporadic aerial
distributions. It is unlikely that the elevated metal concentrations are a result of any significant
contaminant source related to Pemaco.

5.4.2 COCs in Upper and Lower Vadose Zone Soils

A total of 616 samples were collected from vadose zone soils between 2.5 and 70 ft bgs.

Five primary areas of contamination have been identified in the upper vadose zone (between 2.5 and 35 ft
bgs). These are:

• Below the north-central part of Pemaco site and extending approximately 80 ft offsite (to the west)
between 25 and 35 ft bgs, primarily comprised of chlorinated VOCs;

• A small area below the central part of the Pemaco site around 15 ft bgs, primarily comprised of
toluene, ethylbenzene, and xylenes;

• A small area below and adjacent to the central-west part of the Pemaco site (below the rail tracks)
around 5 ft bgs, primarily comprised of SVOCs;

• Below the south part of Pemaco site and extending approximately 200 ft offsite (to the
west/southwest) between 25 and 35 ft bgs, primarily comprised of chlorinated VOCs; and

• An offsite area resulting from releases at the adjacent former W.W. Henry-owned property, consisting
primarily of benzene, toluene, and hexane.

Two areas of contamination have been identified in the lower vadose zone (between 35 and 70 ft bgs).
One area is located below the south part of the Pemaco site and offsite to the south/southwest and is
comprised of chlorinated VOCs. The other area is related to the W.W. Henry free product plume and was
detected along 59th Place adjacent to the W.W. Henry property. The extent of this contamination is the
subject of investigations for the W.W. Henry property which is being managed by the LARWQCB.

EPA Region IX PRGs are tools for evaluating and cleaning up contaminated sites. They are risk-based
concentrations combining exposure information and EPA toxicity data for each environmental media; in
this case subsurface soil. The PRGs were used to screen subsurface soil as a threat to groundwater. DAF
20 PRGs were used when the contaminated soil is determined to not be directly adjacent to a drinking
water source and dilution of the contaminant is occurring before it reaches the drinking water source.
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DAF 20 PRGs were compared to concentrations found in the upper vadose zone soils (depth of 2.5 to 35
feet bgs) and lower vadose zone soils(depth of 35 - 65 feet). DAF 1 PRGs assume that the contaminated
soil is directly adjacent to a drinking water source and no dilution of the contaminant is occurring along
the pathway between the source soil and drinking water source. DAF 1 PRGs were compared to
concentrations found at depths greater than 50 feet bgs. Tables 5-3b through 5-3d provide a summary of
contaminants that exceed EPA Region IX PRGs in subsurface soils.

Table 5-3b Chemicals Exceeding EPA Region IX DAF 20 PRGs
in Upper Vadose Soil (2.5 to 35 ft bgs)

Chemical
VOCs (ug/kg)
1 , 1 -Dichloroethene
Acetone
Benzene
cis- 1 ,2-Dichloroethene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
Trichloroethene
Vinyl Chloride
Xylenes (total)

SVOCs (Mg/kg)
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Carbazole
Dibenzo (a,h)
anthracene
Indeno (1,2,3-cd) pyrene
Isophorone

NHVOCs (Mg/kg)
Acetone
Metals (mg/kg)
Arsenic
Chromium (total)

Maximum
Region IX PRG , Concentration
(unit indicated Found in Upper

below) Vadose Zone Soil

60 400
16,000 i 19,000

30 4,100
400 3,300

13,000 61,000
20 530
60 2,000

12,000 i 98,000
60 J 3,300
10 280

210,000 ', 430,000

2,000 32,000
8,000 27,000
5,000 J 40,000
600 1,900

2,000 5,200

14,000 | 15,000
500 i 630

16,000 22,000

29 29.2
38 48.4

!

j
Location

WWH-2, 25-25.5'
MW-16, 25-25.5'
MW-06, 25-25.5'
MW- 18, 25-25.5'

GP-VS-10, 16-16.5'
• MW-06, 25.5-26'
' GP-VS-06, 29-29.5'

GP-VS-10, 16-16.5'
GP-VS-18, 32-32.5'
MW-15, 25-25.5'

GP-VS-10, 16-16.5'

GP-VS-09, 5-5.5'
GP-VS-09, 5-5.5'
GP-VS-09, 5-5.5'
GP-VS-09, 5-5.5'
GP-VS-09, 5-5.5'

GP-VS-09, 5-5.5'
GP-VS-09, 34.5-35'

RW-0 1,25-25.5'

MW-13, 34.5-35'
MW- 13, 34.5-35'
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Notes:
1

2.

3.

ug/kg: microgram per kilogram,
mg/kg: milligram per kilogram.

EPA Region IX PRGs are tools for evaluating and cleaning up contaminated sites. They are risk-based
concentrations combining exposure information and EPA toxicity data for each environmental media; in this
case, subsurface soil. PRGs should be viewed as Agency guideline for screening site conditions, not legally
enforceable standards. PRGs are used to screen subsurface soil as a threat to groundwater. DAF 20 PRGs are
used when the contaminated soil is not directly adjacent to a drinking water source and dilution of the
contaminant is occurring before it reaches the drinking water source.

Table 5-3c Chemicals Exceeding EPA Region IX DAF 20 PRGs
in Lower Vadose Soil (35 - 65 ft bgs)

Chemical
VOCs (ug/kg)
Benzene
1 ,2-Dichloroethane
cis- 1 ,2-DichIoroethene
Methylene chloride
Trichloroethene
Vinyl Chloride
Metals (mg/kg)
Chromium (total)

EPAPRG
(unit indicated

below)

30
20
400
20
60
10

38

Maximum
Concentration in

Lower Vadose Soil
Zone

520
400
730
450

2,100
22

39.3

Location

MW-06, 54.5-55'
MW- 17, 55-55.5'
RW-0 1,55-55.5'
MW-18, 55-55.5'
MW- 17, 45-45.5'

GP-VS-32, 39.5-40'

MW-19, 65-65.5'

Notes:
L ug/kg' microgram per kilogram
2. mg/kg: milligram per kilogram
3. EPA Region IX PRGs are tools for evaluating and cleaning up contaminated sites. They are risk-based

concentrations combining exposure information and EPA toxicity data for each environmental media; in this case,
subsurface soil. PRGs should be viewed as Agency guidelines for screening site conditions, not legally enforceable
standards. PRGs are used to screen subsurface soil as a threat to groundwater. DAF 20 PRGs are used when the
contaminated soil is not directly adjacent to a drinking water source and dilution of the contaminant is occurring
before it reaches the drinking water source.
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Table 5-3d Chemicals Exceeding EPA Region IX DAF 1 PRGs
in Lower Vadose Soil (> 50 ft bgs)

Chemical
VOCs (ug/kg)
Benzene
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
Methylene chloride
Trichloroethene

Metals (mg/kg)
Antimony
Arsenic
Barium
Cadmium
Chromium (total)
Nickel

EPA PRG
(unit

indicated
below)

2.0
1.0
20
1.0
0.7

0.3
1.0
82
0.4
2.0
7.0

Maximum
Concentration

Found in Lower
Vadose Zone

Soils > 50 ft bgs

520
400
730
450 j

f,400

1.5
24.58
337
0.52
39.3
35.3

Location

MW-06, 54.5-55'
MW-17, 55-55.5'
RW-01, 55-55.5'
MW-1 8, 55-55.5'
MW-17, 55-55.5'

MW-1 1,64.5-65'
MW-14, 55-55.5'
MW-1 8, 55-55.5'
MW-05, 59.5-60'
MW-1 9, 65-65.5'
MW-1 1,64.5-65'

Notes:
1. ug/kg: microgram per kilogram
2. mg/kg: milligram per kilogram
3. EPA Region IX PRGs are tools for evaluating and cleaning up contaminated sites. They are risk-based

concentrations combining exposure information and EPA toxicity data for each environmental media; in this
case, subsurface soil. PRGs should be viewed as Agency guidelines, not legally enforceable standards. PRGs
are used to screen subsurface soil as a threat to groundwater. DAF I PRGs assume that the contaminated soil
is directly adjacent to a drinking water source and no dilution of the contaminant is occurring along the
pathway between the source soil and the drinking water source.

5.4.3 COCs in Groundwater

A total of 42 groundwater monitoring wells have been installed in the perched groundwater zone and 36
wells in the various Exposition groundwater zones. Five sampling and monitoring events have been
conducted using this well network. These sampling and monitoring events have completely delineated the
extent of the groundwater contamination or contaminant "plumes", originating from the Pemaco property.
Plumes have been identified in the perched groundwater zone (25 to 35 ft bgs) and in the upper
Exposition groundwater zones, which exist as individual semi-confined/confined sand zones typically
found between 65 and 100 ft bgs.

Tables 5-3e and 5-3f provide a summary of contaminants that exceed California MCLs and/or EPA
Region IX PRGs for drinking water in the perched groundwater zone and the Exposition groundwater
zones, respectively.
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Table 5-3e Chemicals Exceeding Primary MCLs and/or EPA Region IX PRGs for Drinking Water in
Perched Groundwater Zone

Chemical

VOCs
1 , 1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dibromo-3-chloropropane

1 ,2-Dichloroethane
1 , 1 ,2-Trichloroethane
Acetone
Benzene
Chloroform
Chloroethane
cis- 1 ,2-Dichloroethene
Dibromochloromethane
Ethylbenzene
Methyl tert-butyl Ether
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
Trichloroethene
Vinyl Chloride

NHVOCs
Acetonitrile (Co-elute w/
MIBK)
Methyl isobutyl ketone
(MIBK)
SVOCs
1,4-Dioxane
bis(2-Ethylhexyl)phtha!ate
Naphthalene

Metals
Aluminum
Arsenic
Chromium (total)
Iron
Lead
Manganese

i

Primary
MCL (ug/L)

5.0
6.0
0.2

0.5
5.0
~
1.0

80 (THM)

6.0
80 (THM)

300
13
5.0
150
10
5.0
0.5

_™

—

3.0*
4
—

1,000
10
50
-

15*
-

EPA Region
IXPRG
(M9/L)

810/0.2**
340

0.048/
0.0016**

0.12
0.2

5500
0.34

0.17/0.53
4.6
61

0.13
1300

13/6.2**
0.1
720
120
1.4

0.02

100

2000

6.1
4.8
6.2

36,000
0.045/.0071**

11,000
—

880

Maximum
Concentration in

Perched
Groundwater

(Mg/L)

410
2,000

2

18
9

1,500
1,600

41
50

780
2.4

1200
30

1,100
2,000

59
680
240

223

223

920
11
25

52,700
676
72

37,700
11

4,130

Location

B-01
B-01
B-38

B-27
SV-04
B-22
B-30
B-23
B-21
B-21
B-17
B-08
B-04
B-01
B-13
B-21
B-22
B-08,
B-21

B-13

B-13

B-01
B-10
B-04

B-10
B-10
B-10
B-10
B-25
B-20
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Table 5-3e Chemicals Exceeding Primary MCLs and/or EPA Region IX PRGs for Drinking Water in
Perched Groundwater Zone

I
EPA Region

Primary IX PRG
Chemical MCL (ug/L) (ug/L)

Selenium : 50
Thallium ; 2.0

180
2.4

Maximum
Concentration in

Perched
Groundwater

(Mg/L)
279
55.5

Location
B-25
B-10

Notes:
1. )J.g/L: microgram per liter.
2. - data not available
3 EPA Region IX PRGs are tools for evaluating and cleaning up contaminated sites. They are risk-based

concentrations combining exposure information and EPA toxicity data for each environmental media, in this case,
groundwater. PRGs should be viewed as Agency guidelines, not legally enforceable standards.

4. State of California MCLs are legally enforceable drinking water standards. These MCL levels are primarily risk-
based levels similar to PRGs where it is assumed that a person will drink water with the specified chemical
concentrations.

** California modified PRG.

Table 5-3f Chemicals Exceeding Primary MCLs and/or EPA Region IX PRGs
for Drinking Water in Exposition Groundwater Zones

Chemical
VOCs
1,1-DichIoroethene
1 ,2-Dibromo-3-chloropropane

1 ,2-Dichloroethane
Acetone
Benzene
Chloroform
cis- 1 ,2-Dichloroethene
Dibromochloromethane
Methylene Chloride
Methyl tert-butyl Ether
Tetrachloroethene
trans- 1 ,2-Dichloroethene
Trichloroethene
Vinyl Chloride

NHVOCs
Acetone (different analytical

Primary MCL
(ug/L)

6.0
0.2

0.5

1.0
80 (THM)

6.0
80 (THM)

5.0
13
5.0
10

5.0
0.5

—

EPA Region IX
PRGfog/L)

340
0.048/0.0016*

0.12
5500
0.34

.17/0.53*
61

0.13
4.3

13/6.2*
0.1
120
1.4

0.02

5500

Maximum
Concentration in

Exposition
Groundwater (ug/L)

30
5

0.4
20,000
1,600

36
14,000

16
6
30
8.1
53

22,000
780

8,620

Location

MW-1 7-85
MW-1 2-70,
MW-1 2-90
MW- 13-85
MW-09-85
MW-06-85
MW-05-85
MW- 17-85
MW-03-85

MW-10-175
B-04

MW-03-85
MW-1 7-70
MW-1 7-70
MW-1 8-85

MW-1 7-85
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Table 5-3f Chemicals Exceeding Primary MCLs and/or EPA Region IX PRGs
for Drinking Water in Exposition Groundwater Zones

Chemical
method)

Metals
Aluminum
Arsenic
Manganese
Thallium

Anions
Sulfide

Primary MCL
(M9/L)

1,000
10
—

2.0

~

EPA Region IX
PRG (ug/L)

36,000
0.045/.0071*

880
2.4

110+

Maximum
Concentration in

Exposition
Groundwater (ug/L)

4,020
52.7
1,410
7.4

9,500

Location

MW-02-95
MW-10-110
MW-09-85
MW-03-85

MW-09-85
Notes:
1. ug/L: microgram per liter
2. — data not available
3. EPA Region IX PRGs are tools for evaluating and cleaning up contaminated sites. They are risk-based concentrations

combining exposure information and EPA toxicity data for each environmental media; in this case, groundwater. PRGs
should be viewed as Agency guidelines, not legally enforceable standards.

4. State of California MCLs are legally enforceable drinking water standards. These MCL levels are risk-based levels similar to
PRGs where it is assumed that a person will drink water with the specified chemical concentrations.

* California modified PRG
+ 110 fig/L is the PRG for hydrogen sulfj.de.

5,4.3.1 COCs in Perched Groundwater

PCE, TCE and vinyl chloride are the most prevalent compounds in the perched groundwater zone. "Hot
spot" areas of these plumes have had groundwater concentrations exceeding 1,000 ug/L. The dissolved-
phase portions of these perched plumes extend offsite and have migrated beneath adjacent properties
extending up to 250 ft to the south and up to 200 ft southwest of the Pemaco property. The southwest
extent of the plume has migrated beneath one adjacent residential lot. Contaminant plumes originating
from the Pemaco property have also co-mingled with other chlorinated and non-chlorinated contaminant
plumes that have resulted from historical industrial uses of neighboring properties (see Figure 5.3).

5,43.2 COCs in Exposition Groundwater Zones

The Exposition groundwater zones include five distinct saturated sand zones located between 65 to 175 ft
bgs. These zones are separated by fine-grained (silt/clay) intervals and vary in thickness. The most
extensive groundwater contaminant plumes in the Pemaco area are found in the upper Exposition
groundwater zones ('A' and 'B' zones) and are primarily comprised of TCE and its daughter products
(see Figure 5-4). The largest plume is approximately 1,300 ft long and 750 ft wide and is within the 'B'
zone. The dissolved-phase portion of this plume extends towards the southwest of the Pemaco property
and underlies a two-block area that is used for residential housing. The "hot spot' area of this plume
(principal threat) is directly below the southernmost portion of the Pemaco property and contains TCE
concentrations exceeding 20,000 ug/L (see Figure 5-4). These high concentrations fall off quickly to
levels below 100 ug/L approximately 300 ft away from the site, and fall below 10 ug/L approximately
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500 ft away from the site. It should be noted that while the lateral extent of this plume is somewhat large,
the vertical extent is limited to the saturated thickness of the 'B' Zone sand, which ranges from 1.5 to 10
ft thick and is typically found between 80 and 90 ft bgs. The principal threat or hot spot area probably
occurred from a release from the former loading dock, former drum storage area or one of the former
USTs located in this south portion of the site.
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Figure 5-3 Extent of Groundwater Plume in Perched Zone
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Figure 5-4 Extent of Groundwater Plume in Exposition 'A' and 'B' Zones
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Metal concentrations in samples from the some of the Exposition 'B' Zone wells exceeded the selected
ARARs (MCLs or PRGs) for aluminum; arsenic; hexavalent chromium, manganese and thallium. The
hexavalent chromium concentrations appear to coincide with chlorinated VOC plume "hot spot" and
could possibly be associated with a release. However, all of the detected hexavalent chromium
concentrations are very low (<1 ug/L) and could also constitute background levels The spatial
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distribution and limited occurrences of elevated arsenic, aluminum, manganese and thallium
concentrations indicate that these are likely high natural background levels.

There were originally six wells installed in the Exposition 'C', 'D' and 'E' Zones during the RI activities
(2 in the 'C', 3 in the 'D', and 1 in the 'E'). Most of these wells were installed as down-gradient "sentry"
wells. The only VOCs that have been consistently detected at concentrations at or exceeding detection
levels are TCE and benzene in one of the 'C' Zone wells. These concentrations are detected at trace levels
and may represent the dissolved-phase fringes of the TCE plume from the Pemaco site and the benzene
plume from the W.W. Henry property. The trace benzene detections may also have been a result of the
ambient sampling conditions (the well is in a high traffic area). Metal concentrations in samples from the
Exposition 'C', 'D' and 'E' Zones exceeded the remediation levels for arsenic and for hexavalent
chromium. These arsenic and hexavalent chromium concentrations are likely background levels and not
from a Pemaco release as indicated by their spatial distributions.

During the data review stages of the RI activities, data gaps were identified regarding vertical
concentration distributions and gradient directions in the lower Exposition 'C' and 'D' Zones in the
immediate Pemaco site vicinity. In July and August of 2003, additional groundwater monitoring wells
were installed in the Exposition 'C' and 'D' Zones in the immediate site vicinity adjacent to the
postulated TCE release areas. Screening data collected from these wells in August 2003 and definitive
data collected in October 2003 indicated that the only elevated TCE concentrations detected in these new
deep wells were from the 'D' Zone well located directly adjacent to the postulated source area. These
concentrations were detected at 38 and 120ng/L. No elevated TCE concentrations were detected in any
of the surrounding wells which are located approximately 150 ft down and cross gradient to the postulated
source area. EPA has agreed to turn monitoring well MW-24 into an extraction well at this location
where TCE was detected above cleanup numbers. Estimated mass removal for this well location will be
calculated during the design phase of the project, but the amount removed will be negligible compared to
groundwater extraction that will be occurring in the shallower zones. Since the downgradient "C" and
"D" zone wells are clean it is postulated that the vertical migration of TCE has only occurred in the
vicinity of MW-24, and there are no longer any data gaps for the deeper zone.

5.5 Soil Vapor Sampling and Indoor Air Sampling

The first soil vapor sampling round was conducted during February 2001. During this initial round 66 on
and off site locations were sampled. A second round of soil vapor and indoor/outdoor air samples were
collected during July 2001. This sampling event was performed as a split-sampling event to determine
whether contamination from the property next door to the site, W.W. Henry, was migrating into the
neighborhood. Indoor air samples were collected from five residences on 59th Place, and two outside
locations. The July/August sampling rounds showed elevated levels of acetone in the soil vapor as well as
ambient/indoor air samples. Although the levels were below preliminary remediation goals for acetone in
ambient air, the levels were above background levels found in ambient air for the Southern California
area.

EPA followed up the sampling round with a March 2002 sampling that was implemented to determine
whether or not lateral migration of soil vapors from contaminated perched groundwater was occurring or
whether migration was occurring from a vadose zone soil source. Indoor air samples were collected from
12 residential locations and outdoor samples were collected from ten locations throughout the local area.
Soil vapor was collected from 14 separate locations at 5 ft bgs and 15 ft bgs. At this time, EPA
determined that soil vapors were migrating but the concentrations present in the indoor air samples were
not above any health based standard and were mainly attributable to ambient air sources (vehicles and
industrial activities).

An additional indoor/outdoor air and soil vapor sampling event was conducted in August 2003. EPA
sampled approximately 28 homes during this sampling effort. Soil vapor samples were collected from 25
properties and several ambient air samples were also collected throughout the neighborhood. The results
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were very similar to previous sampling events where VOCs were found ubiquitously throughout the
neighborhood. EPA subsequently analyzed the data received from this sampling round and previous
sampling rounds and determined that a separate remedy for the homes was not necessary. However, EPA
has determined that implementation of the remedy for the Pemaco Superfund site would ensure that
detectable levels of chemicals found in the soil vapor would decrease and prevent a possible future vapor
intrusion problem for the residential neighborhood.

Tables 5-3g and 5-3h provide a summary of contaminants that exceed EPA Region IX PRGs for
indoor/outdoor ambient air and soil vapor, respectively.

Table 5-3g. Chemicals Exceeding EPA Region IX PRGs
for Ambient Air - Indoor/Outdoor Air

Chemical
Benzene

Chloroform

Chloromethane

1 ,2-Dichloroethane

1 ,3-Dichlorobenzene

1 ,4-DichIorobenzene

Dichlorodifluoromethane

Hexachlorobutadiene

Methyl tert butyl ether

Tetrachloroethene

1 ,2,4-Trimethylbenzene

EPA PRG
(M9/m3)

0.23

3.1/0.35*

1.1

0.074

3.3

0.31

210

0.086

19/3.7*

0.67

6.2

Maximum
Concentration in
Indoor/Outdoor

Air
16

8.8

6.19

6.5

6.01

541.1

939.6

8.4

72.1

24.4

21.1

Location
SUMMA 51 19 (indoor)

SUMMA 5 114 (indoor)

5 100 59th Place (indoor)

SUMMA 1 (outdoor)

5000/5 130A 59th Place (indoor)

SUMMA 51 19 (indoor)

SUMMA 5000 (indoor)

SUMMA 50 14 (indoor)

SUMMA 5 119 (indoor)

SUMMA 7 (outdoor)

SUMMA 7 (outdoor)
Notes:
1. ftg/m3: microgram per cubic meter
2. Maximum ambient air concentrations obtained from July 2001 and March 2002 sampling events
3. EPA Region IX PRGs are tools for evaluating and cleaning up contaminated sites They are risk-based

concentrations combining exposure information and EPA toxicity data for each environmental media; in this
case, ambient air. PRGs should be viewed as Agency guideline for screening site conditions, not legally
enforceable standards.

4. 1,4-Dichlorobenzene and Dichlorodifluoromethane are both present in commonly used household products and
are not likely attributable to Pemaco.

* State of California modified PRG

Pemaco ROD 31



Table 5-3h. Chemicals Exceeding EPA Region IX PRGs for Ambient Air (x100)
in Soil Vapor, 5 ft bgs and 15 ft bgs

Chemical
Benzene

Bromodichloromethane

Chloroform

Chloromethane

Dibromochloromethane

cis- 1 ,2-Dichloroethene

1 , 1 -Dichloroethane

1 , 1 -Dichloroethene

1,1,2,2-
Tetrachloroethane
Tetrachloroethene

Trichloroethene

! i

!

EPA PRG !

x100
(ug/m3)

23 ;

11 Ii
8.4 ;

310/35* i

8.0 ;

3,700

52,000/120 •
* i

21,000.0 ,

3.3
i

67 ''

1.7
1

Maximum
Concentration

5 ft bgs
Feb 2001 (FASP Lab)

—

—

1,000
(GP-SV-SO20, GP-

SV-09)
—

—

26,000
(GP-SV-05)

8,000
(GP-SV-04)

36,000
(GP-SV-S011)

140,000
(GP-SV-09)

11,000
(GP-SV-05)

Maximum
Concentration

5 ft bgs
' Jul 2001 & Mar 2002

92.7
(SV2002-4-5)

—

73.3
(LFSG 19)

~

202.4
(SV2002-5002-5)

1,070.6
(SV2002-5002-5)

6.9
(SV2002-5 100-5)

4,205.1
(SV2002-5-5)

2,416.4
(SV2002-5-5)

Maximum
Concentration

15 ft bgs
Jul 2001 & Mar 2002

204.5
(SV2002-5-15)

107.2
(SV2002-5112-15)

146.5
(SV2002-5112-15)

169.3
(SV2002-5002-15)

12.8
(SV2002-5112-15)

—

388.6
(SV2002-5002-15)

2,379.19
(SV2002-5002-15)

8.3
(SV2002-5021-15)

1,288.7
(SV2002-5-15)

10,739.5
(SV2002-4-15D)

Notes:
L fig/m.3: microgram per cubic meter
2. — data not available
3. Maximum soil vapor concentrations obtained from February 2001, July 2001, and March 2002 sampling events. Because the

laboratory used during the February 2001 event was afield lab (Field Analytical Screening Program - FASP), which typically
have higher method detection limits than fixed laboratories (as used during the July 2001 and March 2002 events), a separate
column was included for soil vapor collected during the February 2001 sampling event.

4. Maximum concentration followed in parentheses by the sample location.
5. No soil vapor PRGs are available. EPA Region IX Ambient Air PRGs were multiplied by an attenuation factor of 100 to allow

for screening of soil vapor data and to evaluate whether further investigation of ambient air is warranted. PRGs are tools for
evaluating and cleaning up contaminated sites. They are risk-based concentrations combining exposure information and EPA
toxicity data for each environmental media; in this case, ambient air (multiplied by 100). PRGs should be viewed as Agency
guidelines, not legally enforceable standards.

* State of California modified PRG

6.0 Potential Future Site and Resource Uses

The City of Maywood currently owns the Pemaco property. The City has rezoned the property from
industrial to recreational use. The City plans to build a 7.3-acre public recreational park, termed the
Maywood Riverfront Park (MRP), on six properties surrounding and including the Pemaco Superfund
site. The MRP is part of a larger Los Angeles River Greenway program and the Los Angeles River
Master Plan. The plan for the park includes a playground area, soccer fields, basketball courts, native

Pemaco ROD 32



plant landscaping, picnic areas, restrooms, and possibly a swimming pool. Construction on the park
began in 2003 and stopped until the City was able to acquire the last property to be incorporated into the
MRP. Construction on the park will resume again in the next few months. If after implementation of the
remedy, hazardous waste remains on the site at levels which are not suitable for unrestricted use of the
land, additional institutional controls may be required in the form of a State of California Land Use
Covenant with the City of Maywood.

The perched groundwater under Pemaco is characterized as having poor quality and very low
transmissivity. The Exposition groundwater Zone is not currently used as a drinking water source, so
there are no other current or potential beneficial uses associated with groundwater under Pemaco.
However, the Exposition groundwater zone is designated by the LARWQCB as being a potential drinking
water source. Thus, EPA used as a basis for its reasonable exposure assumptions in its risk assessment
(see Appendix 6 of the RI, and Section 7.0 below) the possibility that the groundwater under Pemaco may
be a source of drinking water.

6.1 Institutional Controls for the Pemaco Superfund Site

Institutional controls are non-engineering mechanisms used to implement land-use restrictions that will be
used to prevent exposure of humans (land-owners and/or other users of the property) to hazardous
materials, hazardous wastes or constituents, or hazardous substances remaining on the property; to ensure
the integrity of the remedial action; and to allow the CERCLA lead agency and DTSC and its authorized
agents, employees and contractors access to the property to maintain and ensure the effectiveness of the
remedial action, as necessary. If hazardous materials, hazardous wastes or constituents, or hazardous
substances will remain at the property at levels which are not suitable for unrestricted use of the land, land
use restrictions will be required and will be implemented through a land use covenant/Environmental
Restriction pursuant to California Civil Code section 1471 and 22 CCR section 67391.1. It shall be
entered into by the owner(s) with DTSC and recorded in the County records. The land-use covenant will
carry restrictions such as are necessary to ensure the protectiveness of and prevent damage to or
interference with the remedial action. Additionally, monitoring, inspections, and reporting will be
conducted to ensure compliance with the land-use restrictions. The Covenant shall run with the land and
bind all successive owners and occupants.

As one layer of institutional control for the Site, EPA has worked with the City of Maywood and the
Trust for Public Land over the past 5 years to determine the final zoning use for the Pemaco Superfund
Site. In addition, EPA and the City of Maywood signed an Agreement and Covenant Not to Sue on
December 7, 2001. This document was generated to settle any potential liability issues that could occur
from the City of Maywood acquiring the Pemaco Superfund Site. A benefit stated in the agreement is the
property would be redeveloped as a public park. The document also states the "City will impose
covenants, conditions and restrictions that run with the Property to preserve and protect the remedial
action implemented by EPA for the Site, the form and substance of which covenants, conditions and
restrictions shall be subject to review and approval by EPA". A deed restriction was also signed
concurrent with the Covenant Not to Sue. The deed restriction contains a restriction on use of
groundwater at the Site. It prohibits the extraction of groundwater for use as a drinking water or other
domestic purposes. Allowable uses are limited to: (i) groundwater monitoring and remediation, (ii)
dewatering or dust control during Park development activities (treated groundwater), and/or (iii) irrigation
of the Park (treated groundwater).

The Superfund Site is currently owned by the City of Maywood, and the local government has agreed to
prohibit residential use of the property. The City of Maywood has already changed the zoning of the area
from industrial to recreational use. The Trust for Public Land entered into a covenant dated December 30,
2002 restricting certain uses of the property that is recorded in the Los Angeles County records. Although
these layers of institutional control are already in place, if after cleanup there is contamination left in
place, California law may require an additional layer of institutional control pursuant to Title 22
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California Code of Regulations section 67391.1. If such additional institutional control layer is required,
this Record of Decision requires compliance with the regulation and includes a requirement for an
implementation and enforcement plan for the institutional control to ensure the effectiveness of the
remedy. The Implementation and Enforcement Plan details will be set forth during the remedial design
phase. DTSC's costs associated with the administration of the State Land Use Covenant are response
costs under CERCLA and DTSC may require responsible parties, facility owners, or operators or project
proponents involved in land use covenants to pay such costs.

The Institutional Controls objectives to be achieved through land-use restrictions at the Site pursuant to
California Civil Code section 1471, California Health and Safety Code sections 25222.1,25233, 25234,
25355.5, California Code of Regulations, title 22, section 67391.1 include:

• Prohibit sensitive uses such as residential, hospital, school, child care facility, and hospice;

• Other than remediation performed by the regulatory agencies as approved under this ROD,

prohibit groundwater extraction and/or usage without prior review and written approval of DTSC;

• Other than remediation performed by the regulatory agencies as approved under this ROD,

prohibit the alteration, disturbance, or removal of groundwater extraction/monitoring wells and

any associated piping and equipment without the review and written approval of DTSC;

• Other than remediation performed by the regulatory agencies as approved under this ROD, such

as the clean fill imported as part of the remedial action, prohibit any alteration, disturbance, or

excavation of soil and caps without a DTSC approved excavation workplan;

• Any contaminated soils brought to the surface by grading, excavation, trenching or backfilling

shall be managed in accordance with all applicable provisions of state and federal law;

• Other than remediation performed by the regulatory agencies as approved under this ROD, the

Owner shall provide the Department written notice at least fourteen (14) days prior to any

building, filling, grading or excavating at the Property.

More detailed specifics of the Implementation and Enforcement Plan for Institutional Controls shall be
addressed at the Remedial Design phase. The Remedial Design package shall include an Institutional
Controls remedial design section to more specifically describe the required implementation and
enforcement actions including, but not limited to:

• Requirements for a five-year review;
• Frequency and requirements for periodic monitoring or visual inspections;
• Identification of responsibilities for the City and DTSC for implementation, monitoring,

inspections, reporting, and enforcement of the Institutional Controls;
• Reporting results of monitoring and inspections;
• Notification procedures to DTSC or other regulatory agencies; and
« Recording requirements for the Covenant.
• An agreement to pay DTSC for all costs associated with the administration of such controls.

The City as owner shall be responsible for implementing, monitoring, inspecting, reporting, and enforcing
the Institutional Controls as approved by DTSC in the Remedial Design Package. Should any of the
Institutional Controls fail or be compromised, the City shall ensure appropriate actions are taken to
reestablish the protectiveness of the institutional control.
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7.0 Summary of Site Risks

7.1 Summary of Human Health Risk Assessment

This summary of health risks includes sections on the identification of COCs, the exposure assessment,
toxicity assessment, and risk characterization.

7.1.1 Identification of Chemicals of Concern

The COCs driving the need for remedial action (risk drivers) are based on the data collected during the
RI, FS, and data gap assessments as discussed in Section 5.0. The concentrations of COCs found to pose
potential threats to human health in the soil and groundwater at Pemaco are presented in Tables 7-la
through 7-lc. The tables also identify the exposure point concentrations (EPCs) for soil and groundwater,
ranges of concentrations detected for each COC, the detection frequency (i.e., the number of times the
chemical was detected in the samples collected at Pemaco), and how the EPC was derived.

7.1.2 Exposure Assessment

Exposure refers to the potential contact of an individual (receptor) with a chemical. Exposure assessment
is the determination or estimation of the magnitude, frequency, duration, and route of potential exposure.
This section briefly summarizes the potentially exposed populations, the exposure pathways evaluated,
and the exposure quantification from the baseline risk assessment performed for the Pemaco Superfund
site. A complete discussion of all scenarios and exposure pathways is presented in Appendix 6 of the RI
report (TN&A, 2003).

The Pemaco property and six nearby properties are to be redeveloped into the Maywood Riverfront Park.
The plan for the park includes a playground area, soccer fields, basketball courts, native plant
landscaping, picnic areas, restrooms, and a parking area. The current plan does not specify a swimming
pool, but it is a future possibility. The property was zoned industrial, but it is currently zoned for
recreational use. Since the Pemaco site is located in a residential area, a future on-site residential
exposure scenario was evaluated to determine if significant health risks would be expected in the event
current land usage plans changed for the property. The site is currently fenced and access is limited.

Five exposure scenarios were evaluated in the baseline risk assessment:

• The current trespasser scenario evaluated exposure to surface soils by the ingestion, dermal, and
inhalation pathways.

• The future park user scenario evaluates exposure to surface soil by the ingestion, dermal, and
inhalation pathways.

• The future excavation worker scenario evaluates exposure to surface and subsurface soils (to 15 ft
bgs) by the ingestion, dermal and inhalation pathways.

• Although this remedy prohibits residential use of the property, the future onsite residential scenario
evaluates exposure to surface soils and to groundwater within the Exposition 'A' and 'B' zones by the
ingestion, dermal, and inhalation pathways. Vapor intrusion by volatile chemicals detected in onsite
shallow soil gas was also evaluated for the future onsite residential scenario.

• The current offsite residential scenario evaluates risks posed by potential inhalation exposure to
chemicals volatilizing from the onsite subsurface soil and perched groundwater or volatilizing from
perched groundwater plumes that are migrating offsite. There are currently no water supply wells in
the Exposition 'A' and 'B' groundwater zones; therefore, exposure to groundwater in these zones was
not evaluated.
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Based on the extensive database available for the Pemaco site, fate and transport modeling were not
required. The onsite risks to human health were evaluated, therefore, on the basis of the measured
concentrations of chemicals in the surface soil, subsurface soil, soil gas, and groundwater in the perched
zone and Exposition 'A' and 'B' Zones. Offsite risks were evaluated on the basis of measured
concentrations of chemicals in indoor and outdoor air samples and soil gas samples collected on the
Pemaco site and nearby residential locations.

Two general types of exposure scenarios were evaluated in order to provide information on the range of
risks potentially experienced by the population potentially affected by Pemaco-related contamination. A
"reasonable maximum exposure" (RME) receptor was designed to represent people who may have high
exposures to COCs. A "central tendency" (CT) receptor was designed to represent people who may have
more typical exposures to COCs. The results of these two cases provide a realistic range of general
exposures to COCs and, consequently, a range of human health risks associated with those general
exposures. The RME and CT exposure scenarios were developed in accordance with Part A, Human
Health Evaluation Manual, of the Risk Assessment Guidance for Superfund (U.S. EPA, 1989).

RME and CT exposure parameters were developed for all five exposure scenarios.

Current Trespassers: The trespasser scenario was developed using exposure parameters representative of
the frequency and duration of trespassers per consultation with the City of Maywood, local police, and
church groups.

Future Park Users: For the future park user scenario, outdoor athletic activities are likely to be the most
intensive use of the park. Playing soccer was selected as an activity representative of the RME
conditions. Because the Pemaco site is adjacent to a residential community, residential exposure duration
parameters were applied. It was also assumed that the park would be accessible to small children.

Trespassers and park users are expected to have contact only with the surface soil.

Future Excavation Workers: An excavation worker scenario was evaluated for potential risks due to
exposure to subsurface soils up to a depth of 15 ft. Although an excavation worker may only spend a few
days or weeks on the Pemaco site, exposure over a career was evaluated. This reflects the potential that
an excavation worker in a metropolitan area such as Los Angeles may frequently excavate on properties
that are being redeveloped after previous industrial uses.

Future On-site Residents: Potential future onsite residents were assumed to have contact with the
surface soil and to use groundwater from the Exposition groundwater zones for all domestic needs.
Default residential parameters were used.

Current Off-site Residents: The current offsite resident exposure scenario was developed to assess
inhalation exposure to chemicals volatilized from subsurface soils and perched groundwater plumes.
Residential inhalation exposure parameters were used to evaluate data from indoor and outdoor air
samples. This exposure pathway was also evaluated using the Johnson and Ettinger model to predict
potential exposures due to vapor intrusion by volatile chemicals found in shallow soil gas samples.
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Table 7-1 a. Exposure Point Concentration Summary - Surface Soils

Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Exposure Point
Riverfront Park

Chemical of Concern
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Chrysene
Dibenzo(a,h)anthracene
Indeno( 1 ,2,3-cd)pyrene
Lead
Manganese

Concentration Detected

Minimum
1.1 J

0.040 J
0.040 J
0.055 J
0.038 J
0.048 J
0.0.39 J
0.040 J
0.042 J

1.6
162

Maximum
19.8
22 J
33 J
38 J
28 J
6.8
24 J
5.3 J
19J
952

1,940

Arithmetic
Mean
4.51
0.49
0.66
0.77
0.58
0.39
0.54
0.26
0.46

45.94
385.23

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency of
Detection

73/75
38/75
40/75
39/75
38/75
29/75
42/75
13/75
36/75
75/75
75/75

Exposure Point Concentration
Value

(mg/kg)
6.2
1.34
1.92
3.00
2.83
1.46
1.48
2.91
1.21

114.00
489.00

Statistical
Measure1

95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP

Notes:
1) 95% Upper confidence limit (UCL) derived by nonparametric (NP) statistical techniques (Gilbert, 1987).

2) Supporting documentation may be referenced in the Final Technical Memorandum: Baseline Risk Assessment, Pemaco Superfund Site, Maywood, CA (TN&A, August
2003).
mg/kg = milligram per kilogram

J = Analytical Qualifier, Estimated Value

Max = Maximum Concentration

The table above presents the chemicals of concern (COCs) detected in surface soil above screening levels and their respective exposure point concentration (i.e., the
concentration that will be used to estimate the exposure and risk in surface soil). The table includes the range of concentrations detected for each COC, as well the frequency
of detection (i.e., the number of times the chemical was detected in the samples collected at the Site), the exposure point concentration (EPC) and how the EPC was derived.
The 95% UCL on the arithmetic mean was used as the EPC for all COCs in surface soil detected above screening levels.
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Table 7-1 b. Exposure Point Concentration Summary - Surface and Subsurface Soil

Scenario Timeframe: Future
Medium: Surface and Subsurface Soil
Exposure Medium: Surface and Subsurface Soil

Exposure Point
Riverfront Park

Chemical of Concern
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Chrysene
Copper
Cyanide
Dibenzo(a,h)anthracene
Ethylbenzene
Indeno( 1 ,2,3-cd)pyrene
Lead
Manganese
Trichloroethene

Concentration Detected

Minimum
0.79 J
0.039 J
0.040 J
0.039 J
0.038 J
0.038 J
0.039 J

6.4
0.06 J
0.043 J
0.001 J
0.038 J

1.6
149

0.002 J

Maximum
40.40
33 J
33 J
40

29 J
47

33 J
346 J
1.10
5.3 J
2.4 J
19J
952

1,940
2.35

Arithmetic
Mean
3.94
0.45
0.49
0.59
0.47
0.58
0.48
24.09
0.05
0.25
0.053
0.36
21.71
348

0.053

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency of
Detection
222/233
88/233
90/233
96/233
87/233
97/233
96/233
230/233
14/174
22/233

mg/kg i 26/86
mg/kg
mg/kg
mg/kg

81/233
232/233
232/232

mg/kg | 9/86

Exposure Point Concentration
Value

(mg/kg)
5.22
0.95
0.85
0.95
0.78
0.92
0.85
26.9
0.08
0.68
2.4

0.61
35.5
370
1.51

Statistical

Measure1

95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP

Max
95% UCL-NP
95% UCL-NP
95% UCL-NP
95% UCL-NP

Notes:
1) 95% Upper confidence limit (UCL) derived by nonparametric (NP) statistical techniques (Gilbert, 1987).

2) Supporting documentation may be referenced in the Final Technical Memorandum: Baseline Risk Assessment, Pemaco Superfund Site, Maywood, CA (TN&A, August 2003).

mg/kg = milligram per kilogram

J = Analytical Qualifier, Estimated Value

Max = Maximum Concentration

The table above presents the chemicals of concern (COCs) detected in surface and subsurface soil above screening levels and their respective exposure point concentration (i.e., the
concentration that will be used to estimate the exposure and risk in surface and subsurface soil). The table includes the range of concentrations detected for each COC, as well the
frequency of detection (i.e., the number of times the chemical was detected in the samples collected at the Site), the exposure point concentration (EPC) and how the EPC was
derived. The 95% UCL on the arithmetic mean was used as the EPC for all COCs in surface and subsurface soil detected above screening levels with exception to ethylbenzene. The
maximum concentration was used as the default EPC for ethylbenzene.
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Table 7-1 c. Exposure Point Concentration Summary - Groundwater

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure Point
Exposition
A & B
Tap Water

Chemical of Concern
1,1-Dichloroethane
1 ,2,4-Trimethylbenzene
Acetone
Aluminum

Concentration Detected

Minimum
0.3 J
0.28 J

9J
5.8 J

Arsenic 4.6 J
Benzene 0.4 J
bis(2-Ethylhexyl)phthalate 1 1 J
Bromomethane 0.5 J
Chloroform
cis- 1 ,2-Dichloroethene
Ethylbenzene
Hexane
Iron
Manganese
Selenium

0.5 J
0.4 J
0.25 J
1.2 J

21.8 J
5.1J
5.2

Tetrachloroethene 0.1 J
trans- 1 ,2-Dichloroethene 1 .6 J
Trichloroethene 1
Vinyl Chloride 0.7 J

Maximum
2

1.4 J
20,000 J
4020 J
52.7

1,6001
2J
2J
36 J

14,000
3.5
311

5,010
1,410
23.5

9
53

27,000
780

Arithmetic
Mean
9.09
6.3

1,038
4020

13
26.22
4.4
8.85
6.43
234
9.1

35.6
421.5
370
4.7
5.86
7.69
1,947
17.13

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Frequency of
Detection

7/102
3/25

26/101
11/22
10/22
15/101
4/21
7/104
12/102
57/101
7/101
8/18
13/22
22/22
6/21

18/102
16/12 "

64/101
18/101

Exposure Point Concentration
Value

(nig/kg)
2
1.4

7,963
4020
50.53
200
2
2

34.08
2,464
3.5
311

2,073
1,350

14
8.07
23.28"
4,136
200

Statistical

Measure1

Max
Max

95% UCL-NP
Max

95% UCL-NP
95% UCL-NP

Max
Max

95% UCL-NP
95% UCL-NP

Max
Max

95% UCL-LN
95% UCL-LN
95% UCL-NP
95% UCL-NP

"95% UCL-NP ~
95% UCL-NP
95% UCL-NP

Notes:
1) 95% Upper confidence limit (UCL) derived by nonparametric (NP) statistical techniques (Gilbert, 1987).
2) Supporting documentation may be referenced in the Final Technical Memorandum: Baseline Risk Assessment, Pemaco Superfund Site, Maywood, CA (TN&A, August 2003).
3) Maximum concentrations determined from detected concentrations only. As a conservative measure, arithmetic mean concentrations determined from detects, non-detecb (half-
detection limit), and diluted nan-detects (half-detection limit).
ug/L = microgram per liter
J = Analytical Qualifier, Estimated Value
Max = Maximum Concentration

The table above presents the chemicals of concern (COCs) detected in groundwater above screening levels and their respective exposure point concentration (i.e., the concentration
that will be used to estimate the exposure and risk in groundwater). The table includes the range of concentrations detected for each COC, as well the frequency of detection (i.e.,
the number of times the chemical was detected in the samples collected at the Site), the exposure point concentration (EPC) and how the EPC was derived. The 95% UCL on the
arithmetic mean was used as the EPC for the majority of COCs in groundwater detected above screening levels. The maximum concentration was used as the default EPC for all
other COCs in groundwater.
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7.1.3 Toxicity Assessment

Tables 5.3a through 5.3h show the COCs that are the major risk contributors for Pemaco. The COCs
evaluated were selected using the following criteria:

« Those chemicals detected in greater than 5 percent of the samples analyzed and detected at a
maximum concentration that exceeded one-tenth of the EPA Region LX PRGs were retained as COCs.

• The concentrations of inorganic chemicals in the soil were also screened against the 95 percent upper
tolerance limit (95% UTL) of the background data for California soils (Bradford, et al., 1996).

• The exposure point concentration evaluated was either the maximum detected concentration or the 95
percent upper confidence limit (95% UCL) calculated based on the statistical distribution of the
sample concentration values.

Toxicity values (cancer slope factors and references doses) were selected from several sources.
Preference was given to values available on EPA's Integrated Risk Information System (IRIS) accessible
at http://www.epa.gov/IRIS (EPA, 2002). If no toxicity values were available on IRIS the Health Effects
Assessment Summary Tables (HEAST) was searched (EPA, 1997). If information was not available from
these two sources, values used by EPA Region IX to develop the PRG values were used to assess risks at
the Pemaco site (EPA, 2000). Consistent with a long-standing agreement between Region 9 and the
California Environmental Protection Agency (Cal/EPA), where toxicity values were available for the
same COC from both agencies, Cal/EPA values were used to evaluate risks at the Pemaco site whenever
they were more than 4-fold more conservative than the corresponding EPA values (Cal/EPA, 1996).

Based on data from the above sources, COCs were classified as human carcinogens, probable human
carcinogens, possible human carcinogens, and noncarcinogenic as presented with respect to oral/dermal
and inhalation pathways. Tables 7-2a and 7-2b provide the carcinogenic oral/dermal and inhalation slope
factors, respectively. In addition to their classification as human carcinogens, COCs with toxicity data
indicating their potential for adverse noncarcinogenic health effects were recognized. Tables 7-3a and
7-3b provide the noncarcinogenic oral/dermal and inhalation slope factors, respectively.

Table 7-2a. Cancer Toxicity Data Summary - Oral/Dermal

Chemical of
Concern

1 , 1 ,2-Trichloroethane

1 , 1 -Dichloroethane

1 , 1 -Dichloroethene

1 ,2-Dichloroethane

1 ,2,4-TrimethyIbenzene

Acetone

Aluminum

Arsenic

Benzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Oral Cancer Slope Factor

Value Unite

5.7E-02 ! (mg/kg-day)-1

5 7E-03 ' (mg/kg-day) '

NA NA

NA NA

NA , NA

NA NA

1.5E+00 ; (mg/kg-day)-1

5.5E-02 ' (mg/kg-day)"1

r

7.3E+00 ! (mg/kg-day)-1

7.3E-01 l (mg/kg-day)-1

1.2E+00 l (mg/kg-day)-1

Dermal Cancer Slope
Oral Factor

Absorption
Efficiency

for Derma!1 Value Units

1 1 5.7E-02 (mg/kg^ay)"1

! _ ,

NA j NA NA„

1 9.1E-02 (mg/kg-day)- ,

NA NA NA

NA I NA ' NA

NA NA ' (mg/kg-day)-1

i .
1 1.5E+00 (mg/kg-day)-'

1 5.5E-02 \ (mg/kgjday)"1

1 7.3E-01 (mg/kg-day)-1

!
1 • 7.3E+00 ' (mg/kg-day)-1

1 i 7.3E-01 , (mg/kj-day)-'
i .

1 1.2E+00 (mg/kg-day)

Weight of
Evidence /

Cancer
Guideline

Description2

C
NA

C

B2

NA

D

B2

A

A

B2

B2

B2

B2

i

Source(s) Date3

IRIS ! 04/16/03

EPA Region 9 10/01/02

IRIS ' 08/26/02
: ^

IRIS 1 04/17/03

NA [ NA

IRIS 1 08/26/02

NA [ NA

IRIS | 08/26/02

IRIS 1 08/26/02

EPA Region 9 | 10/01/02
- |

EPA Region 9 10/01/02

EPA Region 9 10/01/02

EPA Region 9 10/01/02
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Table 7-2a. Cancer Toxicity Data Summary - Oral/Dermal
i

|__Ora[Cane

Chemical of
Concern Value

er Slope Factor

Units

bis(2-Ethylhexyl)phthalate 1.4E-02 ! (mg/kg-day)'1

Bromomethane

Chloroform

Chloromethane

Chrysene

NA

3.1E-02

1.3E-02

1.2E-01
1

cis-l,2-Dichloroethene | NA

Copper i NA

Cyanide i NA

NA

(mg/kg-day)- '

I

i Oral
' Absorption

Efficiency
for Dermal1

1

NA

1

(mg/kg-day)- 1 i 1

.Jmg/k£-jday):|__

NA

NA

NA

Dibenzo(a,h)anthracene 7.3E+00 j (mg/kg-day)"1

Dibromochloromethane

Dichlorodifluoromethane

Ethj/lbenzene

Hexane

Indeno(l ,2,3-cd)pyrene

! .
8.4E-02 (mg/kg-day)"1

NA

3.85E-03

NA

7.3E-01

• Dermal

Value

1.4E-02

NA

3.1E-02

1.3E-02

1 ! I.2E-01

NA i NA

NA i NA

NA

1

1

NA i NA

(mg/kgjday)-1 j_ 1

NA ! NA

(mg/kg-day)-1 1

Iron i NA | NA

Lead l NA ; NA

Manganese

Methyl tert-Butyl Ether

NA

1.8E-03

NA

(mg/kg-day)- 1

Selenium i NA ! NA

Tetrachloroethene t 5.2E-02 '• (mg/kg-dayj1

trans- 1 ,2-Dichloroethene i NA NA

Trichloroethene 40E-01

Vinyl Chloride

Vinyl Chloride (Adult)

1.5E+00

7.5E-01

(mg/kg-day)-1

(rng/kg-day)"1

(mg/kg-day)-1

NA

NA

NA

1

NA

1

NA

1

1

1

NA

7.3E+00

8.4E-02

NA

3.85E-03

NA

7.3E-01

NA

NA

Cancer Slope
Factor

Units

Weight of ; j
Evidence / ;

Cancer
Guideline

Description2 Source(s) Date3

i (mg/kg-day)-1 ; B2 ', IRIS ,' 04/16/03

NA ' D | IRIS 04/16/03

(mg/kg-day)-' ', B2

, (mg/kg-day)- 1 D

L (mg/kg-day)-1

NA

NA

NA

B2

D

NA

D

(mg/kg-day)- ' ' B2

(mg/kg-day)-1 C

_NA_

(mg/kg-day)-1 _

NA

(mg/kg-day)-1

NA

NA

NA j NA

1.8E-03

NA

5.2E-02

NA

40E-01

1.5E+00

7.5E-01

,_ (mg/kg-day)- !_,_

NA

NA

NA

B2

NA

B2

D

NA

'

EPA Region 9

EPA Region 9

EPA Region 9

IRIS

NA

IRIS

10/01/02

10/01/02

10/01/02

08/26/02

NA

04/17/03

EPA Region 9 } 10/01/02

IRIS ^04/15/03

IRIS/Region9 | 10/01/02

EPA Region 9 09/26/02

NA

EPA Region 9

NA

IRIS

NA

10/01/02

NA

08/26/02

IRIS JJW26/02

EPA Region 9 10/01/02

NA ^ D IRIS'
, i

(mg/kgj-day) NA EPA Region 9

NA ' NA IRIS

(mg/kg-day)-' ' NA '• EPA Region 9.. _^_s.._A _, f. _.

(mg/kg-day)-1 _, A IRIS

(mg/kg-day)-' A IRIS

04/16/03

_10/PJ/02_

08/26/02

10/01/02

04/16/02

04/16/02
Notes:
Dermal Reference Dose (RfD) = Oral RfD/Oral to Dermal Adjustment Factor
EPA Group:

A Human carcinogen
El Probable human carcinogen - indicates that limited human data are available
B2 Probable human carcinogen - indicates sufficient evidence in animals and inadequate or no evidence in humans
C Possible human carcinogen
D Not classifiable as a human carcinogen
E Evidence ofnoncarcinogenicity

3. For IRIS values, the date IRIS was searched is given. For EPA Region 9 values, the date of publication is given.
4. Supporting documentation may be referenced in the Final Technical Memorandum: Baseline Risk Assessment, Pemaco Superfund Site,

Maywood, CA (TN&A, August 2003).
ND = No Data
NA = Not Applicable
IRIS = Integrated Risk Information System
RfD = Reference Dose
This table provides carcinogenic risk information which is relevant to the chemicals of concern in both soil and groundwater. At this time, slope
factors are not available for the dermal route of exposure. Thus, the dermal slope factors used in the assessment were extrapolated from oial values.
An adjustment factor was applied, and was dependent on how well the chemical is absorbed via the oral route (see 'oral absorption efficiency for
dermal' above).
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Table 7-2b. Cancer Toxicity Data Summary - Inhalation

Chemical of
Concern

1,1,2-Trichloroethane

Unit Risk

Value
1.60E-02

1,1-Dichloroethane ; 1.60E-03
1,1-Dichloroethene NA
1 ,2-Dichloroethane ; 2.60E-02

Units
(mg/mY1

' (mg/m1)-1

NA
(m~g7m3) '

1 ,2,4-Trimethylbenzene j NA t NA
Acetone ] NA [ NA
Aluminum

Arsenic
Benzene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Ethyfhexyf)Dhthalate

NA

4.30E+00
8.30E-03

NA

NA
NA
NA
NA

Bromomethane [ NA
Chloroform j 5.4E-03
Chloromethane
Chrysene

NA
NA

cis- 1 ,2-Dichloroethene [_ NA
Copper NA
Cyanide

Dibenzo(a,h)anthracene
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Hexane
Indeno(l,2,3-cd)pyrene
Iron
Lead
Manganese
Methyl tert-Butyl Ether
Selenium
Tetrachloroethene
trans- 1 ,2-Dichloroethene
Trichloroethene
Vinyl Chloride
Vinyl Chloride (Adult)

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1.10E-01
8.80E-03
4.40E-03

NA

(mg/m3)-1

(mg/m )
NA

NA
NA ""

' NA u
NA
NA

Inhalation Cancer Slope
Factor

Value
5.60E-02
5.70E-03

NA
9.10E-02

NA
NA
NA

1 50E+0

Units

Weight of
Evidence /Cancer

Guideline
Description1

(mg/kg-day)-' , C
(mg/kg-day)"'

NA
(mg/kg-day )"'

NA
NA
NA"

(mg/kg-day)"1

290E-02 ; (mg/kg-day)-1

7.30E-01
7.30E+0

0
7.30E-01
3 90E-01
1.40E-02

NA
(mg/m1)-"1 j 1.90E-02

NA 6.30E-03
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

(mg/kg-day)

(mg/kg-day)"1

(mg/kg-day)-T

(mg/kg-day)-1

(mg/kg-day)- '
NA

(mg/kg-day) '
(mg/kg-day)- 1

3.90E-02 ; (mg/kg-day)"r

NA
NA
NA

7.30E+0
0

8.401-02
NA

385E-03 ,
NA

7.30E-01
NA ; NA
NA
NA
NA
NA
NA
NA

(mgTrnV
(mg/m3)"1 '
(mg/mr)-T

NA
NA

1 80E-03 _,
NA

I.OOE-02
NA

4.00E-01
3.10E-02
1.601-02

NA
NA
NA

(mg/kg-day)"1

(mg/kg-dayf1

NA
(mgTkg-day)"1

NA
(mg/kg-day)"1

NA
NA

NA
C
B2 j
NA
D I
B2

A
A
B2

B2
B2
B2
_

B2

Source(s)
IRIS

EPA Region 9
IRIS
IRIS
NA
IRIS

EPA Region 9

IRIS
IRIS

EPA Region 9

EPA Region 9

Date2

04/16/03
10/01/02

t 08/26/02
04/17/03

NA
08/26/02

L NA

08/26/02
08/26/02
10/01/02

10/01/02
EPA Region 9 ] 10/0 1/02
EPA Region 9
EPA Region 9

IRIS
EPA Region 9

D i EPA Region 9
B2 I EPA Region 9
D

NA
D

B2
C

NA ''
NA
NA '
B2 i
NA |
B2 !

NA ! D
(mg/kg-day)- 1 L

NA ;
(mg/kg-day)-1 ,

NA
(mg/kg-day)-1 ,
(mgTkg-day)-1 '
(mg/kg-day)- '

NA
D

NA
NA
NA
A
A

IRIS
NA
IRIS

EPA Region 9
EPA Region 9

10/01/02
10/01/02
04/16/03
10/01/02
10/01/02
10/01/02
08/26/02

NA
04/17/03

10/01/02
10/01/02

EPA Region 9 , 10/01/02
EPA Region 9

NA
EPA Region 9

NA
IRIS
IRIS f

EPA Region 9 [
IRIS

EPA Region 9
IRIS

EPA Region 9
IRIS
IRIS i

10/01/02
NA

10/01/02
NA

08/26/02
08/26/02
10/01/02
04/16/03
10/01/02
08/26/02
10/01/02
04/16/03
04/16/03

Notes:
Dermal Reference Dose (RfD) = Oral RfD/Oral to Dermal Adjustment Factor
EPA Group:

A Human carcinogen
BI Probable human carcinogen - indicates that limited human data are available
B2 Probable human carcinogen - indicates sufficient evidence in animals and inadequate or no evidence in humans
C Possible human carcinogen
D Not classifiable as a human carcinogen
E Evidence ofnoncarcmogenicity

5. For IRIS values, the date IRIS was searched is given. For EPA Region 9 values, the date of publication is given.
6. Supporting documentation may be referenced in the Final Technical Memorandum: Baseline Risk Assessment, Pemaco Superfund Site,

Maywood, CA (TN&A, August 2003).
ND = No Data NA = Not Applicable
IRIS = Integrated Risk Information System RJI*-=-Refer_?n<~?,DpJ?-
This table provides carcinogenic risk information which is relevant to the chemicals of concern via the inhalation route.
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Table 7-3a. Non-Cancer Toxicity Data Summary - Oral/Dermal
j Chronic/ | ^Or

Chemical of Concern ; Subchronic { Value
al RfD Primary Target
! Units , Organ(s)

1,1,2-Trichforoethane j Chronic j 4.0E-03 [ mg/kg-day t Clin Chemistry
1,1-Dichloroethane | Chronic 1 l.OE-Ol ; mg/kg-day ' None
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2,4-Trimethylbenzene
Acetone
Aluminum
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)gyrene

Chronic
Chronic
Chronic

1 5.0E-02 ; mg/kg-day Liver
) 3.6E-02 1 mg/kg-day : NA
, 5.0E-02

Chronic 1 l.OE-Ol
Chronic
Chronic
Chronic

NA

l.OE+00
[ 3.0E-04

3.0E-03
NA

NA I NA
Benzo(b)fluoranthene j NA j NA
Benzo(k)fiuoranthene 1 NA i NA
bis(2-Ethylhexyl)phthalate 1 Chronic [ 2.0E-02
Bromomethane
Chloroform
Chloromethane
Chrysene
cis- 1 ,2-Dichloroethene
Copper
Cyanide
Dibenzo(a,h)anthracene
Dibromochloromethane
Dichlorodifluoromethane
Ethyjbenzene

Hexane

Indeno( 1 ,2,3-cd)pyrene
Iron
Lead (4)

Chronic
Chronic

NA
NA

Chronic
Chronic
Chronic

NA
Chronic
Chronic
Chronic

Chronic

NA
Chronic

NA
Manganese j Chronic
Methyl tert-Butyl Ether J Chronic
Selenium | Chronic
Tetrachloroethene 1 Chronic
trans- 1 ,2-Dichloroethene
Trichloroethene
Vinyl Chloride

Chronic
Chronic
Chronic

1.4E-03
l.OE-02

NA
NA

l.OE-02
4.0E-02
2.0E-02

NA
2.0E-02

mg/kg-day NA
mg/kg-day ! Liver/Kidney
mg/kg-day i NA
mg/kg-day i Skin
mg/kg-day NA

i NA ' NA
NA i NA
NA ; NA
NA ; NA

mg/kg-day j_ Liver
mg/kg-day i Stomach
mg/kg-day 1 Liver

NA : NA
NA ! NA

mgTkg-day |_ NA
mg/kg-day ' Gastro-lntestinaf
mg/kg-da^ '• Thyroid

NA j NA
mg/kg-day i Liver

RfD:Target Organ(s)
Source(s) Date(s)

IRIS I 04/16/03
HEAST 1 7/97

IRIS 08/26/02
EPA Region 9 | 10/01/02
EPA Region 9 1 10/01/02

IRIS [ 08/26/02
EPA Region 9 | 10/01/02

IRlS ! 08726/02
EPA Region 9

NA
NA
NA
NA

IRIS
IRIS
IRIS

EPA Region 9
NA

HEAST
HEAST

IRIS
NA
IRIS

2.0E-01J mg/kg-day i Growth ; IRIS
-li°Jj-OL_

6.0E-02

mg/kg-day ' Liver/Kidney ] IRIS
„ , ' Nervous system/

mg/kg-day , ^ ,

NA 1 NA j NA
3.0E-01 ] mg/kg-day i NA j

NA ] NA ' NA
4.66E-02 ' mg/kg-day Clin Chemistry
8.60E-01 i mg/kg-day ' NA
5.0E-03 ] mg/kg-day Liver
l.OE-02
2.0E-02

mg/kg-day i Liver
mg/kg-day Clin Chemistry

3.0E-04 [_ mg/kg-day ' NA
3.0E-03 i mgTkg-day • Liver

HEAST

NA
EPA Rejion 9

NA
IRIS

EPA Region 9
IRIS
IRIS
IRIS

EPA Region 9

; ib/oi/02
NA
NA
NA
NA

08/26/02
04/16703
08/26/02
10/01/02

NA
7/97
7/97

4/17/03
NA

04/16/03
11/13/02
04/16/03

7/97

NA
10/01/02

NA
08/26/02
10/01/02
04/16/03
08/26/02
08/26/02
10/01/02

IRIS I 08/26/02
Notes:
L Source: EPA 2001. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-

24.
2. Dermal RfD = Oral RfD x Oral absorption efficiency for dermal
3. For IRIS values, the date IRIS was searched is given.

For EPA Region 9 values, the publication date is given.
For HEAST values, the publication date is given.
Lead toxicity was evaluated using either the IEUBK or Adult lead model.

ND = No Data
NA = Not Applicable
IRIS = Integrated Risk Information System
RfD = Reference Dose
HEAST= Health Effects Assessment Summary Tables

4.

This table provides carcinogenic risk information relevant to the chemicals of concern in both soil and groundwater.
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Table 7-3b. Non-Cancer Toxicity Data Summary - Inhalation

Chemical of Concern
1,1,2-Trichloroethane
1 , 1 -Dichloroethane
1,1-DichIoroethene
1 ,2-Dichloroethane
1 ,2,4-Trimethylbenzene
Acetone
Aluminum
Arsenic
Benzene
Benzo(a)anthracene
Benzo (a) pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Chronic/
Subchronic

Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic

NA
Chronic

NA
NA
NA
NA

bis(2-EthylhexyI)phthalate , Chronic
Bromomethane

Chloroform

Chronic

Chronic
Chloromethane [ Chronic
Chrysene j NA
cis- 1 ,2-Dichloroethene
Copper _j
Cyanide

Chronic
NA j

Chronic
Dibenzo(a,h)anthracene \ NA
Dibromochloromethane , Chronic
Dichlorodifluoromethane
Ethylbenzene
Hexane
Indeno( 1 ,2,3-cd)pyrene
Iron
Lead (3) ]
Manganese
Methyl tert-Butyl Ether
Selenium j
Tetrachloroethene
trans- 1 ,2-Dichloroethene :
Trichloroethene
Vinyl Chloride

NA
Chronic
Chronic

NA
NA
NA

Chronic
Chronic

NA
Chronic I
Chronic
Chronic !

Inhalation RfC
Value l

NA
4.9E-01 i
2.0E-01
49E-03 ,

NA !

NA
NA
NA i

6.0E-03 [
NA ''
NA
NA
NA •
NA ,

5.61-03 f
i

3.0E-03 ±

3.0E-01 !

NA
NA [
NA i

3.0E-03 |
NA [
NA !
NA !

l.OE-t-00 i
2.0E-01 •

NA
NA
NA

5.61-05 f
3.0E+00 [

NA i
NA i
NA :

3.5E-02 ,
Chronic r, 1 "61-01

Units
NA

mg/m'
mg/m
mg/m*

NA
NA
NA
NA

mgTm3

NA
NA
NA
NA
NA

mg/m1

mg/m3

mg/mj

NA
NA
NA

mg/m
NA
NA
NA L

[ Primary Target
Organ(s)

NA
' None
i Liver
i NA

NA
NA

! NA
NA
NA
NA
NA
NA

1 RfC : Target Organ(s)
[ Source(s) Date(s)

EPA Region 9
HEAST

., IRIS
1 EPA Region 9
I EPA Region 9

EPA Region 9
j EPA Region 9

NA
r U.S.EPA Region

NA
NA

I NA
NA ' NA
NA

Nasal
epithelium

EPA Region 9
IRIS

NA j EPA Region 9
Cerebellum EPA Region 9

NA i NA
NA ; EPA Region 9
NA ' NA

Nervous system IRIS
N/A i NA
NA
NA

mg/mT | Developmental
mg/m3

NA

EPA Region 9
EPA Region 9

1000
Nervous system ' IRIS

NA
NA , NA
NA ' NA

mg/m
mg/m

NA
NA
NA j

mg/m3
mg/m

Nervous system

NA
NA
IRIS
IRIS

Kidney j EPA Region 9
NA
NA _,
NA
NA

Liver

NA
EPA Region 9
EPA Region 9
EPA Region 9

IRIS

: 10/01/02
j 7/97
[ 08/26/02
' 10/01/02

H 10/01/02
• i676i7o2
j i 0/61/62
J NA

9 • 10/01/02
NA
NA

• NA
1 NA
i 10/01/02
\ 04/15703

, 10/01/02
10/01/02

1 NA
' 10/01/02
j NA
1 64/17/03

NA
10/01/02

^ 10/01/02
; 04/15/03
j 04/16/03
] NA
i NA
f 08/26/02
, 08/26/02
' 10/01/02

NA
! 10/01/02
, 10/01/02
j l676lT02
| 08/26/02

Notes:
1.
2.

3.

RfDs were derived from inhalation RfCs (mg/m3) by multiplying by a conversion factor of 20 m~'/day per 70 kg.
For IRIS values, the date IRIS was searched is given.
For EPA Region 9 values, the publication date is given.
For HEAST values, the publication date is givem
Lead toxicity was evaluated using either the IEUBK or Adult lead model

ND = No Data
NA = Not Applicable
IRIS = Integrated Risk Information System
RfD = Reference Dose
HEAST= Health Effects Assessment Summary Tables
This table provides carcinogenic risk information which is relevant to the chemicals of concern in both soil and groundwater.
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7.1.4 Risk Characterization Assessment

This section presents the results of the evaluation of the potential risks to human health associated with
exposure to contaminated soil, soil vapor and groundwater at the Pemaco Superfund Site.

A risk assessment was performed at the Pemaco site to identify and estimate potential health risks to
people potentially exposed to chemicals under the current conditions at the site and under future uses of
the property if contamination at the Site is not remediated. The risk assessment addressed the following
exposure scenarios: (1) risks to current trespassers at the site, (2) risks for a future park user, (3) risks for
a future excavation worker at the site, (4) risks for a future hypothetical on-site resident, and (5) risks for
current off-site residents. These risk scenarios were chosen based on current, proposed, and possible
future uses of the property.

The risk assessment concluded that potential health risks from site-related contamination are low at
present, mainly because access to the site is currently restricted. However, if the Pemaco contamination
is not remediated, there is the potential for much greater health risks in the future.

Two types of potential health risks were addressed in the assessment, the risk of developing cancer and
the risk of developing non-cancer health effects. Potential cancer risks were estimated for those
chemicals that have the ability to increase the risk of developing cancer if there is repeated exposure to
environmental levels of these chemicals which are too high for periods of time which are too long. Non-
cancer risks were estimated for chemicals which have the ability to cause other types of health effects
under similar conditions.

Consistent with the Agency's risk assessment guidelines in Risk Assessment Guidance for Superfund
(U.S. EPA, 1989), the Pemaco risk assessment was based on "reasonable maximum exposure" (RME)
conditions in order to estimate risks for those people experiencing the highest reasonably possible
exposure to contamination from the Site. For example, under RME conditions exposure to site-related
contamination was assumed to occur 250 days per year (future park user) to 350 days per year (resident),
both over a 30 year period. Risks for people who are exposed less often and/or for shorter periods of time
were shown to be correspondingly lower.

The significance of potential cancer risks is determined by EPA according to a range of acceptable cancer
risks between one-in-one-million (1E-6) and 100-in-one-million (1E-4), as presented in the National
Contingency Plan. Under the Superfund program, the Agency's goal is to control overall site-related
cancer risks to within this target risk range.

The significance of potential non-cancer hazards are determined by comparison to a Hazard Index (HI) of
one (1.0). The hazard index is the ratio of estimated exposure for site-related contaminants to their non-
cancer reference doses; reference doses represent concentration levels to which the human population,
including sensitive subgroups, may be exposed without adverse effect. HI values equal to or less than 1.0
indicate that no adverse health effects are expected. HI values greater than 1.0 indicate an increased risk
of adverse health effects; the greater the HI, the more likely that health effects will be experienced,
especially by more sensitive members of the exposed population.

The total estimated carcinogenic risk and non-cancer hazards for each of the five receptor scenarios
calculated as part of the Pemaco risk assessment are tabulated below for both RME and CT parameters.
The specific chemical risk drivers associated with each media are discussed in the paragraphs that follow
and are summarized in Table 7-4.

Pemaco ROD 45



Table 7-4. Summary of Risk for Each Receptor

Receptor

!

' Media
Total Carcinogenic Risk

RME1 CT*

Total Noncarcinogenic
Hazard Quotient

' RME CT
Current Onsite
Trespasser Surface soil 4.5E-6 4.3E-7 0.012 • 0.0022

Future Onsite
Park User
Excavation Worker

Resident

Current Offsite
Resident

Surface soil
j Surf ace and subsurface
'soil
Surface soil, groundwater,
^nd vapor intrusion

i
Indoor/Outdoor air

! Outdoor air background
_ Modeled vapor intrusion

7.9E-5
6.9E-6

1.6E-1

9.2E-5

. !JE:5 _
1.6E-5

1.9E-5
8.5E-7

4.5E-2

2.3E-5

0.31 j 0.12
0.12 0.025

1,800 750

11 7.1
NA j 4.4 NA

3.1E-6 0.01 i 0.0055
NOTES
1 Reasonable maximum exposure parameters
2 Central tendency exposure parameters

Risks for Current Trespassers: Under current land-use conditions, when the only use of the site is by
occasional trespassers, the estimated cancer risk using RME parameters falls at the lower end of the EPA
target risk range of 1E-6 to 1E-4. Estimated cancer risk for trespassers are primarily due to potential
exposure to the polyaromatic hydrocarbons (PAHs), benzo(a)pyrene and dibenzo(a,h)anthracene by the
ingestion and dermal exposure routes. Using CT parameters, the carcinogenic risk for the Trespasser was
below the target range. The total non-cancer HI was well below the target level of 1.0, thus indicating
that non-cancer adverse effects to human health would be unlikely.

Risks for Future Park Users: The estimated cancer risks using the future park user scenario with either
the RME or CT parameters fall in the middle of the EPA target risk range (see above table). Estimated
cancer risks for future park users are primarily due to potential exposure to the PAHs,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluranthene, dibenzo(a,h)anthracene,
and indeno(l,2,3-cd)pyrene by the ingestion and dermal exposure routes. The total non-cancer HI was
well below the target level of 1.0, thus indicating that non-cancer adverse effects to human health would
be unlikely.

Risks for Future Excavation Workers: The estimated cancer risk using the future excavation worker
scenario with RME parameters falls in the lower end of the EPA target risk range and falls below the
target range using CT parameters (see above table). Estimated cancer risks for future excavation workers
are primarily due to potential exposure to arsenic, and the PAHs benzo(a)pyrene, and
dibenzo(a,h)anthracene by the ingestion exposure route. The total non-cancer HI was well below the
target level of 1.0, thus indicating that non-cancer adverse effects to human health would be unlikely.

Risks for Future On-site Residents: Estimated cancer risks using the future onsite resident exposure
scenario, with either RME or CT parameters, fall well above the upper end of the EPA target risk range
(see above table). The estimated carcinogenic risks were primarily due exposure to contaminants in the
Exposition groundwater zones. Potential cancer risks for future on-site residents were greatest for
inhalation exposure, but also exceeded the upper end of the EPA target risk range due to ingestion and
dermal exposure. These estimated cancer risks are primarily due to potential exposure to arsenic,
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benzene, chloroform, ethylbenzene, tetrachloroethylene (PCE), trichloroethylene (TCE), and vinyl
chloride. The total non-cancer HI also greatly exceeded the target level of 1.0, thus indicating that non-
cancer adverse effects to human health are likely. The elevated non-cancer HI was primarily due to
potential exposure to acetone, arsenic, benzene, chloroform, cis-l,2-dichloroethene, hexane,
trichloroethylene (TCE), and vinyl chloride.

Most or all of the cancer and non-cancer risks to future on-site residents are due to site-related
groundwater contamination, which is present as a result of past activities at Pemaco. Thus these risk
assessment findings support the need for remedial action at the site.

Risks for Current Off-site Residents: Estimated cancer risks for off-site residents, based on measured
indoor and outdoor air concentrations, using the current offsite resident exposure scenario fall within the
target risk range using either RME or CT exposure parameters (see Table 7-4). These estimated cancer
risks are primarily due to potential exposure to chloroform, benzene, methyl tert-butyl ether, and
tetrachloroethene. The total non-cancer HI also exceeded the target level of 1.0 with either RME or CT
parameters, thus indicating that non-cancer adverse effects to human health would be possible. The
elevated non-cancer HI was primarily due to potential exposure to chloroform, 1,2,4-trimethylbenzene,
and benzene. Risk estimates, based on background air sample data, also resulted in carcinogenic
estimates within the EPA target risk range and the non-cancer HI also exceeded the target level of 1.0
using RME parameters. Thus, the site-related risks may lie within the level of background risk, but more
background data is needed to establish an adequate statistical basis for comparison.

Many of the major contributors to cancer and non-cancer risks for current off-sire residents are chemicals
for which there are other likely sources in the Maywood area (e.g., motor vehicles, local industrial
facilities). This conclusion is supported by risk estimates, based on background air data collected by both
EPA and the South Coast Air Quality Management District (SCAQMD), which also resulted in cancer
estimates within the target risk range and a non-cancer HI which was greater than the screening level of
1.0. In order to focus only on potential risks due to site-related contamination, estimates of cancer risk
were developed based on modeling of vapor intrusion (movement of site-related soil gas contamination
into houses in the adjacent neighborhood). Modeling of indoor air exposures from measured soil gas
concentrations in the neighborhood gave estimates of cancer risk within the target range, and the non-
cancer HI estimate was well below the 1.0 screening level (see Table 7.4). The greatest potential cancer
risk from vapor intrusion was due to exposure to trichloroethene.

Risk-based values, or remediation goal options, were developed during the Pemaco risk assessment for all
risk drivers summarized by receptor above. These goals are calculated by rearranging the equations used
to calculate each COCs HI or incremental cancer risk so that the equations can be used to solve for a
concentration that will result in target hazard indexes of 1.0 or target cancer risk of 10-6. Remediation
goal options for each risk driver are provided in Table 7-5.

7.1.5 Risk Drivers

The Pemaco-related contaminants which contribute the most to potential cancer and non-cancer health
risks, the "risk drivers", are listed here by environmental media. Risk drivers are those Pemaco-related
contaminants which contributed a cancer risk greater than 1E-6 or a HI greater than 1.0 to one or more of
the exposure scenarios evaluated in the risk assessment.

With regard to outdoor and indoor air, there were a number of compounds which were measured during
sampling that potentially contributed cancer risks greater than 1E-6 and/or non-cancer His greater than
1.0 but were not identified as Pemaco-related contamination. This distinction was made by the Agency
on the basis of comparison to background air data from both EPA and SCAQMD and the results of vapor
intrusion modeling conducted for the risk assessment.
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On-site Surface Soil - risks to current trespassers, future on-site park users, future on-site residents:
• Arsenic,
• Benzo(a)anthracene,
• Benzo(a)pyrene,
• Benzo(b)fluoranthene,
• Benzo(k)fluoranthene,
• Dibenzo(a,h)anthracene
• Indeno(l,2,3-cd)pyrene

On-site Surface and Sub-surface Soil - risks to future on-site excavation workers:
• Arsenic,
• Benzo(a)pyrene,
• Dibenzo(a,h)anthracene

Groundwater - risks to future on-site residents:
• Acetone,
• Arsenic,
• Benzene,
• Chloroform,
• cis-l,2-dichloroethene,
• Ethylbenzene,
• Hexane,
• Tetrachloroethylene (PCE),
• Trichloroethylene (TCE), and
• Vinyl chloride.

Soil Vapor - risks to current off-site residents:
• Trichloroethylene (TCE)

7.1.6 Uncertainty Analysis

Uncertainties are inherent in quantitative estimates of human health risk because such assessments link
(1) measured amounts of individual contaminants at a site (i.e., field data) with (2) exposure parameters
that are assumptions or defaults, and (3) toxicity values that are most likely to have been modeled from
experimental data in animals. Uncertainties associated with the accuracy and representativeness of the
field measurements, the validity of the exposure assumptions and defaults, and/or the appropriateness of
the dose-response model ensure that point estimates of risk will have boundaries. They will have an upper
and a lower range in which the "true" extent of site-specific carcinogenic risk or systemic hazard will be
equally likely to fall.

Itemizing the nature and extent of major components of the overall uncertainty may be useful to remedial
decision-making since overly conservative assumptions and overestimates of risk may mean costly
remediation activity where none is warranted. At the same time, insufficiently conservative assumptions
and underestimates of risk may cause a potentially hazardous site to be left unremediated. This could have
adverse human health implications. In general terms, many of the factors built into the exposure
assessment are likely to result in an overestimation of risk because the assumptions underlying the data
processing steps and exposure assessments are conservative. By contrast, an absence of toxicity
information for some COCs will result in those contaminants being excluded from the risk/hazard
analysis, for example, through a lack of RfDs or slope factors for some COCs. This could lead to an
underestimate of risk.
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Uncertainties are associated with each phase of the risk assessment, and, therefore, may be conveniently
discussed within the four broad categories of risk assessment activity, namely, data gathering and
evaluation, exposure assessment, toxicity assessment, and risk characterization. The analysis of all the
uncertainties provides a semi-quantitative assessment of the uncertainty bounding the quantitative risk
estimates. Thus, in this discussion, the magnitude of the effect of an uncertainty on the risk
characterization is categorized as small, moderate, or large. Uncertainties categorized as small should not
affect the risk estimates by more than one order of magnitude, uncertainties categorized as moderate may
affect the risk estimates by between one and two orders of magnitude, and uncertainties categorized as
large may affect the risk estimate by more than two orders of magnitude. Specific uncertainties in each of
the four broad risk assessment categories are discussed in the Risk Assessment (Appendix 6 of the RI) in
Section 7.0.

The most significant uncertainty identified in the Pemaco Risk Assessment was the uncertainty associated
with TCE Toxicity Values. The toxicity values for TCE were withdrawn from IRIS and there are
currently no cancer slope factors or reference doses that have undergone a complete EPA review. An
EPA external review draft of Trichloroethylene Health Risk Assessment: Synthesis and Characterization
was used as a source of quantitative toxicity information in this risk assessment (EPA, 2001c). The
toxicity factors from the external review draft indicate that TCE may be more toxic than previously
estimated and use of these factors, has resulted in much higher cancer and noncancer risk estimates than
would have been derived using the toxicity factors from the National Center for Environmental
Assessment that were used prior to release of the TCE external review draft. Both the risk and hazard
values using the older toxicity factors or the more recent factors from the 2001 external review draft were
calculated for the Pemaco Superfund site. All indicate that the possibility of adverse human health effects
are possible if the contaminated groundwater from the Exposition 'A' & 'B' groundwater zones were to
be used as a source of household water.

7.2 Summary of Ecological Risk Assessment

Due to the urban location of Pemaco, no risks to ecological receptors is anticipated, therefore an
ecological risk assessment was not performed. This is further justified by the conservative risk scenarios
completed for the human health risks in the way that it is unlikely that any ecological risks (if present)
would exceed the risks identified by the human health risk assessment.

7.3 Risk Assessment Conclusion

Although the Pemaco site is currently zoned for recreational use, the only current use is by people who
trespass on the site, and EPA contractors conducting investigation work. Current offsite risks posed by
potential inhalation exposure to volatile chemicals in the neighborhood adjacent to the Pemaco site were
also evaluated. Future exposure scenarios evaluated during the risk assessment included future park
users, future excavation workers and future onsite residents. Institutional controls implemented by this
ROD will prohibit residential development of the site in the future.

Trespassers and park users are expected to "Have contact only with the surface soil. In contrast, an
excavation worker scenario was evaluated for potential risks due to exposure to subsurface soils up to a
depth of 15 ft. Potential future onsite residents were assumed to have contact with the surface soil and to
use groundwater from the Exposition groundwater zones for all domestic needs. The current offsite
resident exposure scenario was developed to assess inhalation exposure to chemicals volatilized from
subsurface soils and perched groundwater plumes.
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Table 7-5. Chemical Risk Drivers for Each Receptor by Media

Receptor
Trespassers

Park User

Excavation Worker

Receptor Age
Adolescent

Adult/Child

Adult

Scenario
Timeframe

Current

Future

Future
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Risk/
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Reasonable Maximum Exposure Cancer Risks and Noncancer Hazards Per Receptor by Media(1)

Total Risk
4.5E-06

Total
Hazard
Index

l.OE-02

Total Risk
7.9E-05

Total
Hazard
Index

3.1E-01

Total Risk
6.9E-06

Total
Hazard !

Index
1.2E-01

Exposure
Medium

Surface soil

Expousre
Medium

Surface soil

Exposure
Medium

Surface soil

' Expousre
- Medium-
Surface soil

Exposure
Medium

Surface and
subsurface soil

"""" ~ «w-*(ti- ~-~ y.j4
** - Expousre ̂ t?

Medium
Surface and

subsurface soil

Exposure Route
Contribution to Risk

Ingestion
Dermal ,

Inhalation

Exposure Route
Contribution to HI

Ingestion
Dermal

Inhalation

Exposure Route
Contribution to Risk

Ingestion
Dermal

Inhalation

Exposure Houte
Contribution to HI •

Ingestion
Dermal

Inhalation

Exposure Route
Contribution to Risk

Ingestion
Dermal

Inhalation
V . ~**»*&- ̂  r
tfy ~Tf. re*

?' * |Exposure Route
* v

Contribution to HI
Ingestion
Dermal

Inhalation

Percent by
Route
43.9
56.1

0.003

Percent by
Pathway

81.1
18.6
0.3

Percent by
Route
73.8
26.2
0.01

Percent by
Pathway

93.3
5.2
1.4

Percent by
Route
88.1
11.1
0.8

ft
-Percent by

Pathway
50.5
0.7

48.8

Chemicals Contributing
Significantly to Risk (2)

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Chemicals Contributing
Significantly to ffl (2)

Percent by
Chemical

29.2
44.3

Percent by
Chemical

Exposure .
Point

Concentration
1.9E+00
2.9E+00

Exposure
Point

Concentration

RME
Exposure

Route Total
1.3E-06
2.0E-06

RME
Exposure

Route Total

Remediation
Goal

Option (3)
1.5E+00
1 .5E+00

Remediation
Goal

Option (3)

Industrial
Region 9

PRG
6.2E-02
6.2E-02

ca
ca

Industrial
Region 9

PRG

Units
mg/kg
mg/kg

Units

The total HQ did not exceed 1 .0

Chemicals Contributing
Significantly to Risk (2)

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo (b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(l ,2,3-cd)pyrene

Chemicals Contributing
SignificaritlytoHI(2)

Percent by
Chemical

14.4
2.0

28.0
4.4
6.8

42.4
1.8

Percent by*"
Chemical

Exposure
Point

Concentration
6.2E+00
1.3E+00
1.9E+00
3.0E+00
2.8E+00
2.9E+00
1.2E+00

Exposure3

"-' Point -'
Concentration

RME
Exposure

Route Total :
1.1E-05
1.5E-06
2.2E-05
3.5E-06
5.4E-06
3.4E-05
1.4E-06
RME :\_

Exposure -
Route Total"

Remediation
Goal

Option (3)
5.4E-01
8.7E-01
8.7E-02
8.7E-01
5.3E-01
8.7E-02
8.7E-01

'Remediation
- Goal

Option (3)

Industrial
Region 9

PRG
3.9E-01
6.2E-01
6.2E-02
6.2E-01
6.2E+00
6.2E-02
6.2E-01

ca*
ca
ca
ca
ca
ca
ca

Industrial
- Region "9

" PRG r

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Units

The total HQ did not exceed 1 .0

Chemicals ContributingV
Significantly to Risk (2) ~

Arsenic
Benzo(a)pyrene
Dibenzo(a,h)anthracene

* Chemicals Contributing
Significantly to ffl (2)'

Percent by -.
Chemical

32.6
28.7
23.0

Percent'byv
' >

Chemical-

Exposure
••% Point'. "
U ;;
Concentration

5.2E+00
8.5E-01
6.8E-01

Exposure
W'PoW *"
*•' ' *
Concentration

RME
-~,t

Exposure ,P
Route Total

2.2E-06
2.0E-06
1.6E-06

RME, rf
\r ""*•

Exposure*"^**
Route Total"

Remediation
'-' ^Goal^ ^• r

Option (3)
2.3E+00
4.3E-01
4.3E-01

Remediation
* v Goal •,

Option (3)

Industrial
3

r Region 9- <
PRG

1.6E+00
2.1E-01
2.1E-01

ca
ca
ca

Industrial
Region.9« '

PRG c

, V
Units
mg/kg
mg/kg
mg/kg

'*
^

Units

The total HQ did not exceed 1 .0
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Table 7-5. Chemical Risk Drivers for Each Receptor by Media

Receptor
Resident (onsite)

Receptor Age
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Scenario
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Reasonable Maximum Exposure Cancer Risks and Noncancer Hazards Per Receptor by Media(1)

Total Risk
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Chemicals Contributing
Significantly to Risk (2)

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno( 1 ,2,3-cd)pyrene
1 , 1 -Dichloroethane
Arsenic
Benzene
bis(2-Ethylhexyl)phthalate
Chloroform
Ethylbenzene
Tetrachloroethene
Trichloroethene
Vinyl Chloride

Chemicals' Contributing -
Significantly to ffl (2)

Percent by
Chemical

14.4
2.0

28.0
4.4
6.8

42.4
1.8

0.001
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0.4

0.001
0.04
0.001
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3.6

Percent by--'
Chemical "

Exposure
Point
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6.2E+00
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Residential
Region 9

PRG
3.9E-01
6.2E-01
6.2E-02
6.2E-01
6.2E+00
6.2E-02
6.2E-01
2.0E+00
4.5E-02
3.4E-01
4.8E+00
5.3E-01
2.9E+00
6.6E-01
2.8E-02
2.0E-02

ca*
ca
ca
ca
ca
ca
ca

Cal/ca
ca

ca*
ca

Cal/ca
ca
ca
ca
ca

Residential
Region 9

PRG

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Units -

Ihe total HQ did not exceed 1 .0

Acetone
Arsenic
Benzene
Chloroform
cis- 1 ,2-Dichloroethene
Hexane

Manganese
Trichloroethene
Vinyl Chloride
" ')y^y^^f^f\J^'i;^ f- '^•'•::r-

Wf3c\KWK^&j<^S^n!cKM^i
~~&3?&W<^^?y'"'€:'%f;^^°%&
*iSigmfic1My"toiiisM(2M
Benzene
Tetrachloroethene
Trichloroethene

*.K?43*-t i^. __
^ChernicalSjContributJing -
" Significantly to Hf(2f

1.8
0.9
2.4
0.7
5.7
0.1
0.2

87.6
0.5

- . - • " . Vr-l':Y -'''.:'.;"'v;;j-
- - :• - H - '•• . ^' - ' :- •i'J

l;v,v:;-;^',!^TVSSs
dPercentbyJ

iigEW^/ti^ag
•: -•' Ch'erhicalp

0.1

4.1

95.7

^

./Percent by",}
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2.0E+02
3.4E+01
2.5E+03
3.1E+02
1.4E+03
4.1E+03
2.0E+02

§xp6sure'K?;
<-PsstK«*:-K-:.:-tvJ;-Sft-3ffeaiJi

IGoncentrationi

—

—
—

-» Exposure
5^ 'Point^"
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3.1E+00
1.6E+03
8.9E+00
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^EME -
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—
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HIS
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Table 7-5. Chemical Risk Drivers for Each Receptor by Media

Receptor
Resident (offsite)

Receptor Age
Adult/Child

Scenario
Timeframe

Current

Type of
Risk/

Hazard

I

i

Reasonable Maximum Exposure Cancer Risks and Noncancer Hazards Per Receptor by Media(1)

Total Risk
9.2E-05

Total
Hazard
Index

1.1E+O1

Exposure
Medium

Indoor/Outdoor Ail

Exposure
Medium

Indoor/Outdoor Aii

Exposure Route
Contribution to Risk

Inhalation

Exposure Route
Contribution to HI

Inhalation

Percent by
Route
100.0

Percent by
Pathway

100.0

Chemicals Contributing
Significantly to Risk (2)

Benzene
Chloroform
Chloro methane
Methyl tert butyl ether
Tetrachloroethene

Chemicals Contributing
Significantly to HI (2)

Benzene
Chloroform
Dichlorodifluoro methane
Methyl tert butyl ether
Tetrachloroethene
1,2,4-Trimethylbenzene

Percent by
Chemical

29.3
25.2
3.8
4.8
36.8

Percent by
Chemical

19.1
49.7
0.4

0.1

0.7

29.7

Exposure
Point

Concentration

Exposure
Point

Concentration

RME
Exposure

Route Total

Remediation
Goal

Option (3)

See Note 4.

RME
Exposure

Route Total

Remediatio n
Goal

Option (3)

See Note 4.

Regioi
PRC

2.3E-01
3.5E-01

3.7E+OO
6.7E-01

Regior
PRC

2.3E-01
3.5E-01
6.2E+OO
2.3E-O1
3.5E-O1
6.2E+OO

i9

ca
ca

ca
ca

i9

ca
ca
ca
ca
ca
ca

Units
mg/m3

mg/m"

mg/m
mg/m"

Units
mg/m3

mg/m3

mg/m"
, 3mg/m

mg/m3

mg/m3

Notes:
(1) Reasonable maximum exposure receptor scenario selected to be conservative.
(2) Chemicals -with total risk exceeding l.OE-6 or total Hazard Index exceeding 1.0.
(3) Remediation Goal Option calculated for an Excess Lifetime Cancer Risk of l.OE-6 or for a Hazard Index of l.O.

(4) Residential air sampling for current offsite residents will continue. Total risk and total hazard index values estimated from previous air sampling events.

(5) Vapor intrusion modeling for current offsite resident scenario and future on.iite resident scenario both result in cancer risks within range ofVSEPA target range and noncancer hazards
•well below the threshold level of l.O.
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The only scenario which exceeded the generally accepted EPA screening levels for both carcinogenic
health risks (between 10-6 and 10-4) and for non-carcinogenic health risks (HQ <1.0) was the future
onsite resident exposure scenario. The estimated carcinogenic risks for future onsite residents were
primarily due to inhalation exposure to contaminants (primarily arsenic, benzene, chloroform, TCE, and
vinyl chloride) in Exposition Zone groundwater. The elevated noncarcinogenic hazard index was
primarily due to potential exposure to acetone, arsenic, benzene, chloroform, cis-l,2-dichloroethene,
manganese, TCE, and vinyl chloride in Exposition Zone groundwater.

The current offsite resident exposure scenario exceeded the total noncarcinogenic hazard index indicating
that noncarcinogenic adverse effects to human health would be possible (primarily due to potential
exposure to chloroform, 1,2,4-trimethylbenzene, and benzene). However, risk estimates based on
background air sample data, also resulted in carcinogenic estimates which exceeded the noncarcinogenic
risk target level. Thus, the site-related risks may lie within the level of background risk, but more
background data is needed to establish an adequate statistical basis for comparison.

The response action selected in this ROD is necessary to protect public health or welfare or the
environment from actual or threatened releases of pollutants or contaminants from the Pemaco site which
may present an imminent and substantial endangerment to public health or welfare.

8.0 Remedial Action Objectives (RAOs)

The Remedial Action Objectives (RAOs) for Pemaco are to protect human health and the environment
from threats caused by exposure to contaminated soil, soil vapor, indoor air, and groundwater and to
restore groundwater to potential beneficial use as a drinking water source. The selected remedy meets
these RAOs through treatment of soil and groundwater contaminated with VOCs, NHVOCs, SVOCs and
metals. The RAOs also serve to facilitate the five-year determination of protectiveness of human health
and the environment.

The EPA has identified the following RAOs for the Pemaco Superfund site:

8.1 Soil RAOs

• Prevent human exposure (by direct contact) to contaminated soils having COCs in excess of soil
ARARs and standards that are protective of human health and the environment.

• Prevent migration of COCs from soil to groundwater at levels that would exceed drinking water
standards.

8.2 Groundwater RAOs

• Restore the groundwater quality in perched groundwater zone, and Exposition Zones to drinking
water standards (MCLs).

• Prevent vertical migration of COCs from the perched groundwater and deeper Exposition Zones at
rates that would cause groundwater to exceed drinking water standards.

• Prevent further offsite migration of contaminated groundwater beneath additional adjacent properties.

• Prevent migration of contaminated groundwater to local production wells.
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8.3 Indoor Air RAOs

• Remediate COCs in soil and groundwater to drinking water standards and other health based action
levels to eliminate potential exposures to indoor air contaminants created by site contamination.

• Prevent further migration of soil vapor in excess of ARARs and standards that are protective of
human health and the environment.

These RAOs for the Pemaco Superfund site were developed by EPA based on the following:

• Reasonable anticipated land use scenarios summarized in the human health risk assessment that
include recreational land use, as the property is currently incorporated into redevelopment plans to be
made into the Maywood Riverfront Park.

• The human health risk assessment identified the appropriate exposure pathways, routes, and receptors
as well as COCs which required that a remedial action be performed at the site to protect human
health and the environment.

8.4 Remediation Levels for the Pemaco Superfund Site

Soil Remediation Levels

The health-based remediation levels for soil were developed based on the assumptions that soil
contaminants could leach into the groundwater and that the groundwater would be used for potable and
domestic purposes. The health-based remediation levels for soil were then estimated using the health-
based cleanup standards for groundwater; MCLs, preliminary remediation goals (PRGs), dilution
attenuation factors (DAF) and site-specific hydrogeologic conditions. Since the remedy for surface soils
consists of a soil cover layer, EPA chose not to set contaminant specific remediation levels for the surface
soils. However the agency did set contaminant specific remediation levels for lower and upper vadose
zone soils. These contaminant specific remediation levels were set for the chemicals that drive the risk at
the site (see Section 7.1.5). The final remediation levels for the chemicals detected in soils will prevent
contaminant concentration in groundwater from exceeding MCLs.

Groundwater Remediation Levels

Although this remedy prohibits future residential use of the former Pemaco property, health-based
remediation levels for groundwater were also derived for chemicals that did not have an MCL based on
the groundwater ingestion and inhalation pathways under a reasonable maximum exposure residential use
scenario. Thus, the final groundwater remediation levels for chemicals in the groundwater were the more
stringent of the federal or California maximum contaminant levels (MCLs). For chemicals that did not
have a designated MCL, EPA followed the following procedures to determine a groundwater remediation
level:

• EPA compared the maximum concentration of a COC found at the site to the health-based PRGs. If
the maximum concentration fell within EPA's acceptable cancer risk range then the agency decided
not to set a chemical specific remediation level.

• If the maximum concentration of a COC found at the site was higher than the health-based PRGs and
was outside of EPA's acceptable cancer risk range, then the agency set chemical specific remediation
levels for those chemicals at PRGs.

• By setting remediation levels for the majority of the COCs at MCLs, PRGs, health-based standards,
or effluent limits, it is anticipated that the concentrations of the remaining COCs, i.e. those for which
no cleanup levels were selected, will be reduced.
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EPA evaluated the California Regional Water Quality Control Board Los Angeles Region, Order No.
R4-2002-0107, Waste Discharge Requirements for Discharges of Treated Groundwater from
Investigation and/or Cleanup of Volatile Organic Compounds in Contaminated-sites to Surface
Waters in Coastal Watersheds of Los Angeles and Ventura Counties for applicability to groundwater
remediation levels. If the Waste Discharge Requirement was lower than the remediation level, EPA
set a secondary remediation level for the groundwater effluent from the treatment system. The Waste
Discharge Requirement only applies when the contaminant is treated and discharged from the site.
The primary remediation level applies as a monitoring and remediation level for the groundwater
aquifer.
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Table 8-1. Site-Specific Remediation Levels (SSRLs)

Zone
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Chemical of |"
Concern i

VOCs (ftg/Jcg)

1,1-Dichloroethene
Acetone
Ethylbenzene
Tetrachloroethene
Toluene
Xylenes (total)
SVOCs (ftg/kg)
Benzo (a) anthracene '
Benzo (a) pyrene 3

Benzo (b) fluoianthene
Carbazole
Dibenzo (a,h)
anthracene j
Indeno(I,2,3-cd)
pyrene
Isophorone i
VOCs (fig/kg) DAF 20 j
Benzene 1
1,2-DichIoroethane
cis- 1 ,2-Dichloroethene
Methyjene chloride 1
Tnchloroethene ;
Vinyl Chloride
Metals [mg/kg) DAF 20 \
Chromium (total) i
VOCs (/ug/L)
1,1-DichIoroethane
1,1,2-Trichloroethane

Chloroethane
Ethylbenzene
Toluene i
NHVOCsJ/ug/L)
Acetonitrile (Coelute w/ '
MIBK)
Methyl isobutyl ketone
(MIBK)
SVOCs (fig/L)
1,4-Dioxane
bis(2-
Ethylhexyl)phthalate
Naphthalene***
Metals (fig/L) j
Chromium (total) !
Iron ;
Lead :

Selenium

Site-Specific Remediation Levels1 (IN BOLD)
ARARs- ' 10 6 Cancer Risk ]

1 Region IX PRGs Excavation Worker j Remediation
'rimaryMCLs ; (type of PRG) Park User Exposure3 Exposure4 | Levels5

DAF 20 SSL i j

; !
! 60 PSfcS ~ ?22 ug/kg , ca 1 60 jug/kg
1 16,000 ug/kg j -- ] 16,000 ug/kg
I 13,000 ug/kg j - i ] - [ 13,000 ug/kg

60 ug/kg j -- I 11,300 ug/kg ca |_ *0jig/kg_
; I27o"oOujg/kg 1 - 1 T ' 12,000 ug/kg

210,000 ug/kg ; -- 1 ' 210,000 ug/kg
DAF 20 SSL j L !

' 2000rl'^& - i ( 2.610jtg/kg i ca '' 2,(l6b ug/kg
1 8,000 ugig - 1 f 261 ug/kg , ca j 261 ug/kg
1 5,000 ug/kg - ! 2,610Jug/kg I ca j 2,610 ug/kg^
i 600 jig/leg - i -- 600 ug/kg
! 2,000 ug/kg 1 - , 762ug/k"g ca f 762 ug/kg
1 J t- ' ''

14,000 ug/kg ' - 1 2,6"lO ug/kg ' ca ! 2,610 ug/kg

J i i L i
500 ug/kg - 1 - ' [ 500 us/kg

I DAF 20 SSL j ! ,' J
3~6jig/kg ; - ' - ! 30 ug/kg

[ 20_ug/kg -- ! j_ - 1 20 |ig/kg
'• 400 ug/kg — i — ' 400jig/kg
f 20,ug/kj - 1 i - ; 20 ug/kg
i 60^5/kg — i | - i j 60_ug/kg

10 ug/kg | | i 10 ug/kg
DAF 20 SSL \ ',

3~8 mg/kg ' - - I 38 mg/kg
[ Ta/? Water , __ [

5 ug/L 810/0.2 ug/L* ! -- I i -- 5 ug/L
5 ug/L 0.2 ug/L -- -- 1 5 ug/L

' [ ' 0.60ug/l(7)

4.6 f^i - • J i 5 loOug/i'61

300 ug/L 1300 ug/L | ; 300 ug/L
150jig/L i 720 ug/L -- i ^ 150 ug/L

i r«£ iVafer |_ |
100 ug/L -- - 1 100^g/L

2000 ug/L -- : - 2000 ug/L

TCI/J Wa/er • :
3.0 ug/L** • 6.1 ug/L , , 3.0 ug/L*'

4 ug/L I 4.8 ug/L ; 4 ug/L

i 6 2 ug/L -- i -- r 6.2 ug/L
i Tap Watei ; , '

50 ug/L i - -- - ' 50jug/L
11,000 ug/L - - 11,000 ug/L

ISugTL** -- 1 -- " ! 15 ug/L**
i [ i 5ug/l(7)

50 ug/L , 180 ug/L -- - i 50 ug/L
! , i
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Table 8-1. Site-Specific Remediation Levels (SSRLs)
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Chemical of
Concern

Site-Specific Remediation I
ARARs2 [ Iff* Cancer Risk

Primary MCLs
VOCs (fig/L) !
Acetone

j . -
1,1-Dichloroethene i 6 ug/L
l,2-Dibromo-3-
chloropropane
1 ,2-Dichloroethane

02 ug/L

Bevels

Region IX PRGs j
(type of PRG) ' Park User Exposure1

Tap Water
5500 ug/L

340 ug/L

1 (IN BOLD)
1

Excavation Worker ' Remediation
Exposure4 | Levels1

i !
" -"" S -• ' - ' - !

0.048/6 0016 ug/L* i

6 5 ug/L | 0.12 ug/L

Benzene j 1 ug/L
LjChloroform j 80 ug/L (THM)

cis-l,2-Dichloroethene j 6 ug/L
Dibromochloromethane
Methylene Chloride

Methyl tert butyl ether

*>~

0.34 ug/L
.17/0 53 ug/L*

61 ug/L
80 ug/L (THM) f 0.13 ug/L

5 ug/L

13 ug/L

Tetrachloroethene I 5 ug/L
j

trans- 1,2-
Dichloroethene
Trichloroethene

10 ug/L

5 ug/L

Vinyl Chloride ) 0.5 ug/L
Metals dfgfL) i
Aluminum
Arsenic
Manganese
Thallium
Anions (ftg/L)
Sulfide

1000 ug/L
10 ug/L

—
2"g/L

~

-

__
£

•_— j j-
4.3 ug/L

6.2 ug/L

0.1 ug/L

120 ug/L

"

' ....
5500 ug/L
700 ug/L(7)

6jig/L
0.2 ug/L

' 0.5 ug/L
, 0.38 ug/L1"

{
. i - "" i

-

j ;- _ ~ _ - ^ . _ — _ — _ _ _.il
1 4 ug/L - i

I \
0.02 ug/L 1 - 1
Tap Water

36,000 ug/L
0.045^ /̂17.0071

880 ug/L

!_ „ _ _ . * _

1

--

-

--

lug/L
80 ug/L
6ug/L
80 ug/L

j 5ug/L
\ 4.7 ug/L(7>

j
i' ~~ : "~r:::- ::

2.4 ug/L
Tap Water i
110 ug/L* -

-

—

13 ug/L
5ug/L(7)

5ug/L
0.8 ug/Lm

10 ug/L

5 Mg/L
2.7 ug/L(7)

0.5 ug/L

1000 ug/L
10 ug/L

SSOujg/L
. 2 ug/L

110 ug/L
lug/L™

NOTES:
1. Concentrations m bold represent SSRLs (most conservative of numbers 2 through 5).
2. ARARs are discussed in Section 13.0 of this document. Primary Maximum Contaminant Levels (MCLs) are based on the most

conservative of the federal EPA and California Department of Health Services MCLs for drinking water. For groundwater COCs with
no available MCLs, EPA Region IX Preliminary Remediation Goals (PRGs) were used. Subsurface soils were screened against Region
IX PRGs Soil Screening Levels (SSLs) with Dilution Attenuation Factors (DAF). DAF 20 PRGs are used when the contaminated soil is
not directly adjacent to a drinking water source and dilution of the contaminant is occurring before it reaches the drinking water
source. DAF 1 PRGs assume that the contaminated soil is directly adjacent to a drinking water source and no dilution of the
contaminant is occurring along the pathway between the source soil and the drinking water source.

3. Park user exposure scenario calculated at 10-6 cancer risk (from Maywood Riverfront Park, or MRP, Risk Assessment).
Remediation levels are risk-based values developed during the Pemaco Baseline Risk Assessment These levels are calculated by rearranging
the equations used to calculate each COC's hazard quotient or incremental cancer risk so that the equations can be used to solve for a
concentration that will result in target hazard indexes of 1.0 or a target cancer risk of 1E-06. Remediation goal options differ for each risk
driver. Due to the numerous receptor scenarios, the most conservative goal was listed when COCs overlapped from one receptor to another
4. Excavation worker exposure scenario calculated at 10-6 cancer risk (from MRP Risk Assessment)
5. DTSC recommended clean up levels based on background or ambient levels in Los Angeles for arsenic are 10-12 mg/kg and for

benzo(a)pyrene are 900 ug/kg.
6. California Regional Water Quality Control Board Los Angeles Region Waste Discharge Requirements for Los Angeles and Ventura

Counties.
7. California Regional Water Quality Control Board Los Angeles Region Waste Discharge Requirements for Los Angeles and Ventura

Counties. The discharge limit applys when water is extracted from the aquifer, treated and discharged. The MCL or Federal Action
Level applies for waters left in the groundwater aquifer,

ug/kg: microgram per kilogram,
mg/kg: milligram per kilogram.
ug/L: microgram per liter.
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Table 8-1. Site-Specific Remediation Levels (SSRLs)

1

Zone j

•
j ARARs2

Chemical of
Concern ; Primary MCLs

Site-Specif
1

Region IX PRGs
(type of PRG)

ic Remediation Levels1 (IN BOLD)
0* Cancer Risk ]

1 Excavation Worker
Park User Exposure3 j Exposure4

Remediation
I Levels'

ca: carcinogenic
nc: noncarcinogenic
* State of California modified PRG.
** California Department of Health Action Level, no available MCL
+ The value of lead is The EPA remediation goal for residential exposure.
++ The lead value was derived using The Adult lead Model for non-residential exposure using parameters for a Mexican American
Population.
# 110 ug/L is the Region IX Tap Water PRG for hydrogen sulfide.

9.0 Description of Alternatives

The remedial action for Pemaco addresses removal of contaminants from soil and groundwater. Since the
subsurface geologic and hydrogeologic environments and contamination levels found at Pemaco are
highly irregular and variable, EPA divided the site into three subsurface zones or "remediation zones" and
assembled remedial alternatives by zone to develop an appropriate cleanup strategy for each individual
zone. The remediation zones identified at the Pemaco site are:

a) Surface and near surface soil remediation zone (0-3 ft bgs) - "N"
b) Upper vadose zone soil and perched groundwater (3-35 ft bgs) - "SP"
c) Lower vadose zone soil and Exposition groundwater (35-100+ ft bgs) - "SG"

Based on RAOs, the quantity and composition of media to be remediated, key assumptions, technical
project meetings, and the screening of remediation technologies for each media (i.e., surface/near-surface
soil, upper vadose soil, perched groundwater, lower vadose soil, Exposition groundwater, ex-situ
groundwater, and ex-situ vapor), EPA assembled a range of remedial alternatives for the site including
five for the Surface and Near-Surface Soil Remediation Zone (0 to 3 ft bgs), eleven for the Upper Vadose
Soil and Perched Groundwater Remediation Zone (3 to 35 ft bgs), and ten for the Lower Vadose Soil and
Exposition Groundwater Remediation Zone (35 to 100 ft bgs).

The remedial alternatives were then screened based on effectiveness, implementability, and estimated cost
to determine the most promising and efficient remedial actions and provide a more manageable number of
alternatives for detailed evaluation and comparative analysis (see Section 10). Remedial alternatives that
EPA retained during the remedial alterative screening consist of the following:

Surface and Near-Surface (N) Soil Remediation Zone Alternatives

• Nl -No Action
• N2 - Soil Cover/Revegetation
• N3 - Excavation and Offsite Disposal

Upper Vadose Soil (S) and Perched (P) Groundwater Remediation Zone Alternatives

• SP1 No Action
• SP2a High Vacuum Dual Phase Extraction(HVDPE)/UltravioIet Oxidation(UV Ox)/Flameless

Thermal Oxidation(FTO) /Granular Activated Carbon (GAC)
• SP2b High Vacuum Dual Phase Extraction(HVDPE)/Ultraviolet Oxidation (UV Ox)/Granular

Activated Carbon(GAC)
• SP3 In-Situ Chemical Oxidation (ISCO)
• SP4 Enhanced In-Situ Bioremediation (EISB)
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• SP5 MNA

Lower Vadose Soil (S) and Exposition Groundwater (G) Remediation Zone Alternatives

• SGI No Action
• SG2 ISCO/In-Situ Chemical Reduction (ISCR)/Groundwater Pump & Treat (P&T)/MNA/UV

Ox
• SG3 EISB/Groundwater P&T/MNA/UV Ox
• SG4a Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV Ox/ FTO/GAC
• SG4b Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV Ox/GAC
• SG5a Electrical Resistive Heating (ERH) with VE/Vacuum-Enhanced Groundwater

Extraction/Groundwater P&T/ MNA/UV Ox/ FTO/GAC
• SG5b ERH with VE/Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/ MNA/UV

Ox/GAC

Sections 9.1 through 9.3 below provide a detailed description of alternatives and remedy components for
each remediation zone including:

• Treatment technologies and materials they will address,
• Containment components of the remedy and materials they will address,
• Institutional controls (if applicable),
• Operations and maintenance activities required to maintain integrity of the remedy, and
• Monitoring requirements.

Following the description of remediation alternatives, the common elements, distinguishing features, and
expected outcomes for the remedial alternatives within each remediation zone are summarized.

9.1 Surface and Near-Surface Soil Remediation Zone Alternatives

The surface and near-surface soil remediation zone poses risks of human exposure to current trespassers,
future park users, and future excavation workers by direct contact (ingestion and/or dermal contact) with
soils containing COCs. This ROD does prohibit future residential development of the Pemaco Site. Five
remediation alternatives were identified to reduce these risks as well as the potential risks associated with
the migration of COCs in surface and near-surface soils to the perched groundwater, although the COCs
in this zone are characteristically non-mobile and are not expected to migrate.

9.1.1 Alternative Nl - No Action

As required by the NCP, a "no action" alternative must be included as a remedial alternative to provide a
baseline for evaluation of the remedial process options.

The No Action alternative does not involve any proactive treatment, removal, or monitoring of the
contaminated media. In surface and near-surface soils soil, COCs consisting of metals and SVOCs exist at
concentrations above cleanup levels. Under the no action alternative, pathways for human exposure via
inhalation, ingestion, or dermal contact, and pathways for migration via wind and surface water runoff
will persist. The No Action alternative for the surface and near/surface remediation zone would not be
protective of human health as residents may be exposed to COCs.
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9.1.2 Alternative N2 - Soil Cover/Revegetation

Soil Cover/Revegetation
Surface and Near-Surface Soil Remediation Zone

Alternative Description
Soil cover involves emplacement of a layer of soil, typically one-foot or greater in thickness, and establishing vegetative
growth to stabilize the soil in place. The soil cover does not treat or destroy the COCs but acts as a barrier or containment
and eliminates the pathways to human exposure. Long-term monitoring and maintenance of the soil cover and vegetative
growth is essential to prevent erosion and exposure of the underlying contaminants. The addition of a non-woven
geotextile layer below the soil cover would enhance this alternative and act as an indicator of excessive erosion.

Unlike an impermeable cap, a soil cover allows for percolation of precipitation and irrigation water into the subsurface.
Percolation of water through surface soils poses a minor concern since the metal and S VOC COCs are not very mobile in
the environment and tend to adhere tightly to their soil matrix. The completed soil cover could serve as a recreational
area following revegetation.

Site Characteristics
Area To Be Graded and Covered:

Area of Pemaco site: 65,000 ft'

Area of adjacent railway: j 22,500ft2

Preparation of Subgrade] _ [
Concrete area to be removed or broken in place: ] 13,000 ft"

Thickness: 6 in

5-Vegetated area to be disposed/composted: , 51,952 f

Thickness: 3 in (assumed)

Volume to be hauled/disposed: ' 480 yd3

Fence length adjoining railway to be removed: ! 540 ft

Volume (rough estimate) to be hauled/disposed: ' 60 yd

Cover Soil:
Volume, 1 -foot (1.4 x actual volume to account for compaction): 4,550 yd*

Topsoil volume, 4 in: f ,080 ydT

Surface Restoration: !

Vegetative cover to be established as needed: j 87,500 ft2

Conceptual Design Components and Assumptions
Component ' Assumptions

Preparation of Subgrade: Includes clearing existing vegetation and • Concrete will be broken-up and left in
fixtures such as concrete pads, walls, fencing, rail lines, etc. with the ! place, i.e., no hauling,
intent of creating a suitable surface for the application of cover soils. j « Monitoring well relocation will take place
Semi-impermeable surfaces, such as concrete pads, promote uneven under Maywood Riverfront Park Project
drainage patterns, ponding or subsurface erosion, which can lead to ; , Removal of fencing except north, east, and
slips and cracks in the cover. Therefore, the concrete pads should be i south site boundary,
removed or broken-up in place and compacted into the subgrade so '
that drainage is promoted. I

Disposal: Vegetation can be composted or disposed of at a RCRA ' • All vegetation will be hauled to a
Subtitle D landfill. j composting facility.

; • All concrete will be broken-up and remain
in place.

, • Fencing will be hauled to_a recycler.
Earthwork: To strip vegetation, prepare ground surface to receive • City of Maywood provides grading plan,
cover soil, achieve desired control of run-on/runoff, and to • Cuts made into 'clean' soil will be used as
accommodate future use. _ fill at other areas within the Site.

j • Adequate compaction is assumed
i following rough grading.

Pemaco ROD 60



Soil Cover/Revegetation
Surface and Near-Surface Soil Remediation Zone

Cover Soil Application: Lifts should not be greater than 8 inches
followed by compaction to 90% of maximum density. Must be capable
of supporting vegetative growth such as a sandy loam.

Surface Restoration: Broadcast seed or sod, install rooted plants, or
prepare for landscaping in accordance with City of Maywood
Riverfront Park plans.

• 1 foot of cover soil.
• Finish grading - to smooth out surface and

apply topsoil.
• _4 inches of tonspjL _
• The City of Maywood will provide the

Park landscaping plans, which will
determine how the surface is landscaped
and vegetation established.

• Land surveys to define new cover
elevations and extent.

Annual Operation and Maintenance:

Duration Range for Soil Cover Construction:

• Budget for regular maintenance, irrigation,
surveying and repair of cover surface and
Five-YearRevjew Rep_orts._

Approximately 1 to 2 months

Conceptual Design Considerations
Residential neighborhoods are located to the south of and adjacent to the Pemaco Site. The City of Maywood intends to
accept available grants to convert the Pemaco Site and adjoining properties, including: the railway right-of-way,
Precision Arrow, W.W. Henry, Catellus, and Lubrication and Oil Services, to a recreational area named the Maywood
Riverfront Park.

9.1.3 Alternative N3 - Excavation and Offsite Disposal

Excavation and Offsite Disposal
Surface and Near-Surface Soil Remediation Zone

Alternative Description
Soil excavation and offsite disposal involves removal of the impacted surface and near-surface soils and disposal of the
soil offsite at an approved landfill. By removing the impacted soil, pathways for human exposure and potential for
migration of surface contaminants are eliminated; and a greater buffer zone is created between surface activities and
vadose zone soils. Following soil removal, the site would be regraded and revegetated similar to the soil cover option
above. Since the components of a soil cover and design assumptions are discussed above, this section will focus on the
excavation, disposal characterization sampling, and disposal phases.

Site Characteristics
Contaminated Soil Areas:
Depths to be Excavated: Refer to the Excavation Volume Calculation

Worksheet under the Supporting Documentation Tab.

Volume of soil to be excavated:

Volume of soil to be hauled for disposal (after expansion x 1.3):

Volume of concrete to be excavated and disposed:
Volume of backfill required:

25 by 25 ft grids identified in RI

1-ft depth excavated for 0.5 ft sample
exceedance

3-ft depth excavated for 2.5 ft sample
exceedance

2,900 ydT

3,770 yd"5 (6,630 tons)

250 yd'

3,770 yd3

Conceptual Design Components and Assumptions
Component

Excavation: Conventional backhoe loader or excavator would be
used.

Stockpiling: Excavated soil would be covered and held in roll-offs
or on plastic sheeting until analytical results are evaluated.

Assumptions
• Suggested cleanup criteria is Residential

PRGs for SVOCs and Metals (except Iron,
which gets cleaned up to background levels)

• Assume dust suppression (sprinkler truck)
will be required.

• Process train based on 400 yd' excavated per
day
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Excavation and Offsite Disposal
Surface and Near-Surface Soil Remediation Zone

Sampling Regimen: One composite sample per 20 c.y analyzed for
VOCs, SVOCs, and metals

20 yd1 per roll off or pile based on weight
limit for hauling
3 day staging requirement for analytical
evaluation = 20 piles/day x 3 days = 60 pile
requirement __
Assume rapid (24 hours) analytical
turnaround time (TAT)
Assume all analytical results come back
"dirty" and soil must be disposed of offsite.
If clean soil is identified, it could be used for
backfill.

Disposal: Roll off bins would be manifested and hauled to closest
approved treatment/disposal facility. The removal and transportation
of contaminated materials involves the increased potential for human
exposure and efforts to comply with RCRA regulations.

Backfill: Apply typical sandy backfill in 8-inch lifts, compact,
continue to grade.

Assume 20 trucks per day depart the site for
approximately 9 days.

Backfill required only to fill excavations. No
additional cover soil intended.

Surface Restoration: Broadcast seed or sod, install rooted plants, or
prepare for landscaping in accordance with City of Maywood
Riverfront Park plans.

The City of Maywood will provide the Park
landscaping plans, which will determine how
the surface is landscaped and vegetation
established.

Additional Remedial Action Required:

Duration Range for Excavation and Offsite Disposal:

Excavation and offsite disposal implemented
with other remedial process option that
addresses vadose zone and groundwater
cpntamination.
Approximately 1.5 months

Conceptual Design Considerations
Residential neighborhoods are located to the south of and adjacent to the Pemaco Site. The City of Maywood intends to
convert the Pemaco Site and adjoining properties including: the railway right-of-way, Precision Arrow, W.W Henry,
Catellus, and Lubrication and Oil Services, to a recreational area named the Maywood Riverfront Park.

9.1.4 Common Elements and Distinguishing Features - Surface and Near-
Surface Soil Zone Remedial Alternatives

Both surface and near-surface soil remedial alternatives eliminate pathways for human exposure to COCs
present in this remediation zone, thereby complying with ARARs. Alternative N2 requires monitoring
and maintenance of a soil and vegetative cover to remain effective. Deed restrictions would be necessary
to assure that potential future property development (post-Maywood Riverfront Park) does not disturb the
integrity of the soil cover. Alternative N3 is more permanent and does not require monitoring or
institutional controls; however, soil excavation poses short-term impacts, requires handling of
contaminated soil, offsite disposal, and is approximately twice the cost of Alternative N2.

9.1.5 Expected Outcomes of Each Alternative

Both Alternatives N2 and N3 are expected to eliminate the primary route of human and ecological
exposure to COCs; and therefore, would be protective of human health and the environment. Both
alternatives are amenable to the future construction of the Maywood Riverfront Park, which will include
both grading and landscaping activities.
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The selected alternative for surface and near-surface soil remediation zone (0-3 ft bgs) will
eliminate/minimize the potential for exposure to any residual surface/subsurface non-VOC contamination.
The outcome will be suitable for the proposed use of the property as a park.

9.2 Upper Vadose Soils and Perched Groundwater Remediation Zone
Alternatives

The upper vadose soil and perched groundwater remediation zone poses risks of human exposure to
future excavation workers, and future offsite residents by direct contact (inhalation, ingestion, and/or
dermal contact) with soils, groundwater, and/or soil vapors containing COCs. Six remedial alternatives
were identified to reduce these risks by addressing the following:

1. COCs in upper vadose soils;

2. Further lateral migration of COCs onto adjacent properties;

3. Vertical migration of COCs to deeper groundwater zones; and

4. Groundwater restoration

9.2.1 Alternative SP1 - No Action

As required by the NCP, a "No Action" alternative must be included as a remedial alternative to provide a
baseline for evaluation of the remedial process options.

The No Action alternative does not involve any proactive treatment, removal, or monitoring of the
contaminated media. In the upper vadose soil and perched groundwater remediation zone (3 to 35 ft bgs),
VOCs exist at concentrations above the EPA Region IX PRGs and federal EPA and California
Department of Health Services (DHS) MCLs, respectively. During site redevelopment, excavation
workers may be exposed to COCs via ingestion, dermal contact, and inhalation of upper vadose soils.
Residual VOC contamination in upper vadose soils can migrate to the surface in vapor form and create a
pathway for human exposure to COCs via inhalation. In addition, residual VOC contamination may
migrate downward and act as a continued source of deeper groundwater zones. No Action for the upper
vadose soil and perched groundwater remediation zone would not be protective of human health as future
excavation workers and residents may be exposed to COCs. In addition, groundwater quality would not
be restored to ARARs and/or local background.
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9.2.2 Alternative SP2a - HVDPE/UV Ox/FTO/GAC

High Vacuum Dual Phase Extraction(HVDPE)/Ultraviolet Oxidation (UV OX)/Flameless
Thermal Oxidation(FTO) /Granular Activated Carbon(GAC)
Upper Vadose Soil and Perched Groundwater Remediation Zone

Alternative Description
HVDPE uses high vacuum to extract groundwater and soil vapor from the contaminated zones. Typical groundwater
extraction wells screened through the contaminated soil and perched groundwater would be installed to remove
contaminants in both the gas and liquid phase. Drawdown caused by groundwater extraction exposes additional well
screen area from which soil vapor is extracted; thereby removing VOCs trapped in the soil pores. The contaminated
groundwater and soil vapor are transported to separate above ground treatment systems where the contaminants are
removed prior to discharge. This alternative uses UV Ox (possibly accessorized with GAC) for groundwater treatment
and FTO and GAC for vapor treatment. Both UV Ox and FTO would completely destroy all COCs onsite with no
residual wastes to manage.

Assuming cleanup criteria are met, the treated groundwater could be disposed by reinjection back into the aquifer,
discharge to the sanitary sewer, or discharge to the LA River (depending on permit approval). Likewise, the treated soil
vapor would discharge to the air above the site.

This alternative assumes that that initial high mass loading of VOCs extracted during the first year of operation would
be more effectively and efficiently treated using FTO. Due to the 99.9% destruction effectiveness rate of FTO, the
production of combustion by-products (e.g., dioxin) above background concentrations is unlikely. After the first year, it
is estimated that the mass loading will be significantly reduced and switching to a GAC vapor treatment system would
be more cost effective. GAC absorbs COCs from the extracted vapor for later disposal at an offsite approved facility.
GAC is not an effective method of treatment for low molecular weight VOCs, such as vinyl chloride, or COCs with low
adsorptive capacity, such as 1,4-dioxane. However, it is estimated that a significant proportion of these two
contaminants would be eliminated in the first year to allow for treatment via GAC. Further evaluation of the proportion
of these COCs in the vapor stream would be necessary prior to implementing GAC vapor treatment.

Similar to vapor treatment, GAC may eventually be used as a stand-alone technology for treatment of extracted
groundwater if low-adsorptive compounds are not present in the extracted groundwater at concentrations over MCLs.
The need for supplementary GAC (to UV Ox) to treat groundwater will be determined during the Remedial Design
(RD) phase of the project.

HVDPE allows for good control over contaminant mobility and a reduction in contaminant volume (onsite) for both soil
and groundwater. HVDPE would effectively eliminate the potential for migration of COCs in this remediation zone and
the pathways to human exposure to COCs in both upper vadose soils and the perched groundwater.

Site Characteristics
Area of Source Control:

"Soil Area (based on exceedances ofDAF~20 S"sLI)TT69,606~ftr ~

Approximate Thickness: 32 ft (3 to 35 ft bgs)

37 ft (3 to 40 ft bgs including perching
clay)

Perched Groundwater AreaT'l 68,000 ft2

Approximate Thickness: 2 to 3 ft (top of perching clay 25 to 35 ft
; bgs)

Analytical Data: _ _ ;

Maximum concentration of Primary COCs in Upper Vadose Zone soils: Acetone (16,000
Benzene (4,100 ug/kg)
DCE (400 ug/kg)
Cis-1,2-Dichloroethene (cis-1,2-DCE)
(3,300 ng/kg)
Ethylbenzene (61,000 ug/kg)
Methylene chloride (530 ug/kg)
PCE (2,000 ug/kg)
Toluene (98,000 ug/kg)

, TCE (3,300 jxg/kg)
Vinyl chloride_(_280 jig/kg)
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High Vacuum Dual Phase Extraction(HVDPE)/Ultraviolet Oxidation (UV OX)/FIameless
Thermal Oxidation(FTO) /Granular Activated Carbon(GAC)
Upper Vadose Soil and Perched Groundwater Remediation Zone

PAHs (630 to 40,000 ug/kg)

Maximum concentration of Primary COCs in Perched Zone groundwater.

Hydrogeplpgic Data:
Depth to Perched Zone groundwater:

Benzene (1,600 jxg/L)
PCE (1,100 ug/L)
TCE (680 ug/L),
cis-1,2-DCE (780 ug/L)
Vinyl chloride (240 ug/L)
1,4-dioxane (920

20 to 30 ft bgs

Inconsistent due to perching clayDirection/gradient of groundwater flow in Perched Zone:

HVDPE Pilot Test Data: Vacuum radius of influence (ROI) of 54 ft
at 68 scfm and 14 in of Hg

GW extraction = 0.8 gpm

Potential Receptors: Residential neighborhoods are adjacent to the south of the site.
Conceptual Design Components and Assumptions

Component^ L
HVDPE Well Networks: Thirty-two extraction wells will be installed to
35 ft bgs to provide coverage over the contaminated soil and perched
groundwater area. Soil treatment area and treatment criteria will be based
on EPA Region IX Soil DAF 20 SSLs. Perched groundwater treatment
area and criteria based on MCLs.

Groundwater Treatment System: A fenced and covered treatment
compound would be mounted on a 20 ft by 30 ft concrete pad with
containment foundation (to be shared with vapor treatment). Electrical
service and remote monitoring communication system would be tied into
local services with possible back-up power generation.

The treatment process would be UV oxidation since it is the most
effective commercially available treatment technology used to treat 1,4-
dioxane to levels suitable for discharge.

Concentrations of 1,4-dioxane cannot be effectively removed for
discharge using air stripping or GAC.

UV-OX is a destruction process that oxidizes organic contaminants by
adding oxidizing agents such as ozone (O^) or hydrogen peroxide (H202)
to the contaminated groundwater. The contaminated solution is passed
through a chamber where it is exposed to intense UV radiation and
oxidized into harmless byproducts.

Assumptions

Soil Vapor Treatment System: The selected soil vapor treatment
process, FTO for the first year followed by GAC for the remaining years,
would be housed in the treatment compound alongside the groundwater
treatment system.

Treatment criteria will be determined in accordance with the South Coast
Air Quality Management District (SCAQMD) discharge permit Target
destruction efficiency would average 99% with concentrations of
combustion by-products (e.g., dioxin) below background concentrations
during FTO operation and low (approved) concentrations of vinyl
chloride and 1,4-dioxane emissions during GAC operation.

Design vacuum ROI of 50 ft
Design GW extraction rate of 0.8 gpm
per well.
Drop-vacuum-tube method to be
implemented.
All wells shall be 4" diameter,
Schedule 80 PVC.
Screened from 5 to 35 ft bgs.
Design flow and influent cone, are 25
gpm and 500 ppb total VOC.
Treatment criterion is to be based on
SSRGs (Table 4-1).
Treatment system influent and effluent
to be sampled daily during 7-day
startup; quarterly after documented
stabilization; semi annually after
established trend or continued
stabilization. Effluent sampling
frequency would be determined by
discharge permit.
Long-term O&M plan to be
implemented for treatment system.
Influent trench and pipe = 1,200 ft
Effluent trench and pipe = 500 ft __
Total design system flow of 1,000 scfm
based on 50% of wells on-line per
extraction event.
Estimated initial influent vapor
concentration of approximately 5.0
ppmv
Treatment system influent and effluent
to be sampled daily during 7-day
startup, weekly after documented
stabilization or trend; quarterly or in
accordance with discharge permit
thereafter.
Additional monitoring via PID will be
performed to supplement sampling
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High Vacuum Dual Phase Extraction(HVDPE)/Ultraviolet Oxidation (UV OX)/Flameless
Thermal Oxidation(FTO) /Granular Activated Carbon(GAC)
Upper Vadose Soil and Perched Groundwater Remediation Zone

»

Monitoring/Reporting Frequency: Reporting will be performed to •
maintain discharge permits, document contaminant removal rates, flows,
cleanup forecasts, and groundwater gradient maps, in appropriate •
frequency to data collection.

•

t

•

•
Estimated Project Duration: 5 years + minimum of 5 years monitoring. • •

data and to schedule timing for
switching on-line wells.
Assumptions are based on HVDPE
pilot test.
Semiannual groundwater sampling
events are recommended.
Initial monthly monitoring of the GAC
effluent will be performed to
demonstrate acceptable concentrations
of vinyl chloride and
1 ,4-dioxane.
Annual monitoring may be
recommended after demonstration of
reduction in plume volume and
mobility.
Quality Assurance/Quality Control
(QA/QC) Program Plan will be
instituted for all sampling and
treatment.
Long term O&M plan required.
Approximately 10 years.

Conceptual Design Considerations
Enhancements: Hydraulic or pneumatic fracturing could be used as an enhancement for removal of contaminant from
source area. Targeted "fracing" zone would be the perching clay 28 to 35 ft bgs.

9.2.3 Alternative SP2b - HVDPE/UV Ox/GAC

High Vacuum Dual Phase Extraction(HVDPE)/Ultraviolet Oxidation (UV OX) /Granular
Activated Carbon(GAC)

Upper Vadose Soil and Perched Groundwater Remediation Zone
Alternative Description
The treatment process is the same as described in Alternative SP2a with the exception of vapor treatment, which would
employ only GAC.

GAC absorbs COCs from the extracted vapor for later disposal at an offsite approved facility. GAC is not an effective
method of treatment for low molecular weight VOCs, such as vinyl chloride, or COCs with low adsorptive capacity,
such as 1,4-dioxane. Further evaluation of the proportion of low molecular weight VOCs in the vapor stream would be
necessary prior to implementing GAC vapor treatment. Assuming cleanup criteria are met, the treated soil vapor would
discharge to the air above the site.

Site Characteristics
The Site Characteristics are the same as Alternative SP2a.

Conceptual Design Components and Assumptions
Component

HVDPEWelf NetworksT

See Alternative SP2a for the HVDPE well network.

Assumptions
« Same as Alternative SP2a.

Groundwater Treatment System:

See Alternative SP2a for the Groundwater treatment system.

• Same as Alternative SP2a.

Soil Vapor Treatment System: The selected soil vapor treatment
process, GAC, would be housed in the treatment compound alongside the
groundwater treatment system.

Treatment criteria will be determined in accordance with the SCAQMD
discharge permit. Target destruction efficiency would average 99% with
low (approved) concentrations of vinyl chloride and 1,4 diqxane

Same as Alternative SP2a without
FTO.
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High Vacuum Dual Phase Extraction(HVDPE)/Ultraviolet Oxidation (UV OX) /Granular
Activated Carbon(GAC)

Upper Vadose Soil and Perched Groundwater Remediation Zone
emissions during GAC operation. 1

Monitoring/Reporting Frequency: Reporting would be the same as
Alternative SP2a without the FTO system.

Estimated Project Duration: Same as Alternative SP2a

1 • Same as Alternative SP2a with the
i addition of:
, • Additional reporting of effluent

monitoring data for vinyl chloride and
1 ,4-dioxane would be performed in
accordance with the SCAQMD permit.

, • Approximately 10 years.
i

Conceptual Design Considerations
Same as Alternative SP2a

9.2.4 Alternative SP3-ISCO

In Situ Chemical Oxidation (ISCO)
Upper Vadose Soil and Perched Groundwater Remediation Zone

Alternative Description
ISCO involves injecting the selected oxidizing agent into the subsurface and collecting and analyzing groundwater
samples to monitor the degradation process. The contaminant concentrations (i.e., chlorinated ethenes), general
chemistry parameters pertinent to the process (i.e., total organic carbon, peroxide, chloride, sulfate, manganese, and
ferrous iron) and environmental indicators (i.e., pH, specific conductivity, oxidation-reduction potential, and turbidity)
are documented prior to and following the injection events. Long-term monitoring includes additional parameters such
as natural attenuation indicators (i.e., dissolved gases and selected anions). ISCO is not recommended for in-situ
treatment of soil since the mechanics of substrate delivery are unproven and groundwater is required to assist with
dispersion. For this reason, ISCO would only provide a partial treatment solution to the upper vadose soil and perched
groundwater remediation zone. Pathways to human exposure in upper vadose soils and the potential for migration of
COCs would not be addressed.

Site Characteristics
Area of Source control:

Soil Area (based on exceedances of the DAF 20 SSLs):

Approximate Thickness:

69,600 ft1

"32ff(3 to35¥bgs)

37 ft (3 to 40 ft bgs including perching
clay)

Volume:

Perched Groundwater Area:

Approximate Thickness:

82,500 yd3 to 95,400 yd"

' 168,0'OO'f?

2 to 3 ft (top of perching clay 25 to 35 ft
bgs)

Analytical Data:
Maximum concentration of COCs in upper vadose zone soils: Acetone (16,000,ug/kg)

Benzene (4,100 ug/kg)
DCE (400 ug/kg)
Cis-1,2-DCE (3,300 ug/kg)
Ethylbenzene (61,000 ug/kg)
Methylene chloride (530 jag/kg)
PCE (2,000 ug/kg)
Toluene (98,000 ug/kg)
TCE (3,300 ug/kg)
Vinyl chloride (280 ug/kg)
PAHs (630 to 40,000 ug/kg)

Maximum concentration of COCs in perched zone groundwater:
TOC (5 to 30 mg/L) and pH (6.5 to 7.5) assumed from 'A' Zone

Benzene (1,600 ug/L)
PCE (1,100 ug/L)
TCE (680 ug/L),
cis-l,2-DCE_(7_80|i_g/L)
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In Situ Chemical Oxidation (ISCO)
Upper Vadose Soil and Perched Groundwater Remediation Zone

Vinyl chloride (240 ug/L)
1 ,4-dioxane (920 ug/L)

Hydrogeologic Data:
Depth to perched zone groundwater:

Direction and gradient of groundwater flow in perched zone:

20 to 30 ft bgs.

' Inconsistent due to perching clay

Miscellaneous: Residential neighborhoods are situated to the south of the site.

•

Conceptual Design Components and Assumptions
Component
Bench Test: Collection of one sample per zone (total of 2 samples) to
determine the actual volume of the oxidizing agent required per injection
location for contaminant oxidation and complete degradation.

Pilot Test: An ISCO pilot test would confirm project feasibility and
design parameters prior to full-scale implementation. Baseline sampling
(one-time event) prior to injection activity and one sampling event
following each injection activity (a total of three sampling events) is
expected over the 3-month pilot study period. Parameters to be monitored
include: COCs (chlorinated ethenes), field parameters (pH, specific
conductivity, oxygen reduction potential (ORP), and turbidity), and
general chemistry parameters (total organic carbon, peroxide, chloride,
sulfate, manganese, and ferrous iron).

Full-Scale Application: Injection points to be placed to deliver reagents
to the perched groundwater zone. Treatment criterion is to be based on
SSRGs (Table 4-1).

Monitoring Well Network: Required to track performance of ISCO and
assure compliance with treatment criteria. Wells situated mostly within
plume and western perimeter since the hydraulic gradient is inconsistent.

Estimated Project Duration (pilot + full-scale): 1 year + minimum of 5
years monitoring.

Assumptions
• Fenton's reagent or permanganate

solution to be applied due to high
contamination levels and complexity
of site hydrogeology.

• Bench test will determine volume of
reagent needed.

• Treatment area: approx. 3,000 ft2,
thickness would be the entire perched
zone.

• Assume 15-foot ROI per injection
point, and 3 injection locations.

• Assume the oxidant and dose rate will
be determined by the bench test. Since
Fenton's reagent is the most
aggressive, assume for the purposes of
the conceptual design that a Fenton's
reagent dose rate of 1 ,600 gallons per
location will be applied.

« Approximately 4,800 gallons of
material required.

• Duration for injection & process
monitoring: 3 months.

• Assume 15-foot ROI per injection
point, and 100 injection locations.

• 3 injection events (1 month period
between events).

• Each event to be completed in 50 days.
• Assume Fenton's reagent dose rate of

1 ,600 gallons per location (dose
adjusted for volume as determined by
the pilot study).

• Approximately 480,000 gallons of
material required.

• Duration for injection & process
monitoring: 6-9 months.

• Perched Zone: 8 wells, 2-inch
diameter, Schedule 40 PVC, screened
20 to 35 ft bgs. Some injection wells
would be converted for use as
monitoring wells.

• Approximately 6 years.

Conceptual Design Considerations
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In Situ Chemical Oxidation (ISCO)
Upper Vadose Soil and Perched Groundwater Remediation Zone

ISCO does not address vadose zone soil contamination.

Consider combining with HVDPE for treatment of vadose zone soil.

Hydraulic or pneumatic fracturing could be used as an enhancement to improve dispersion of oxidizing agents. Efficient
use of technology should include 'Tracing" in the perching clay.

9.2.5 Alternative SP4 - EISB

Enhanced In-situ Bioremediation (EISB)
Upper Vadose Soil and Perched Groundwater Remediation Zone

Alternative Description
EISB involves injecting the selected organic substrate (electron donor) and collecting and analyzing groundwater
samples to monitor the bioremediation process. The contaminant concentrations and general chemistry parameters
(selected anions, degradation by-products, and environmental indicators) are documented prior to and following the
injection activity. EISB is a method used to degrade chlorinated ethenes using microbiological processes naturally
occurring in the substrate environment. The intrinsic microbiological processes are promoted by subsurface injection of
organic substrate.

Reductive dechlorination is one of the primary attenuation mechanisms by which chlorinated solvent groundwater
plumes can be remediated. This process is a subsequent degradation of PCE to TCE, TCE to cis-1.2-DCE, cis-l,2-DCE
to vinyl chloride, and finally vinyl chloride to ethene. In this manner, the COCs such as TCE can be degraded into
harmless compounds such as ethene over time. Hydrogen Release Compound (HRC®) one of the available organic
substrates is well documented for accelerating in-situ bioremediation rates of chlorinated ethenes via anaerobic
reductive dechlorination processes. Reductive dechlorination is not effective for treating compounds (e.g., benzene,
toluene) that biodegrade under aerobic conditions; these compounds would have to be addressed aerobically before or
after reductive dechlorination.

EISB is not recommended for in-situ treatment of soil since the mechanics of substrate delivery are unproven and
groundwater is required to assist with dispersion. For this reason, EISB would only provide a partial treatment solution
to the upper vadose soil and perched groundwater remediation zone. Pathways to human exposure in upper vadose soils
and the potential for migration of COCs would not be addressed.

Site Characteristics
Area qfSourcejcontrql:

Soil Area (basecfon exceedan'ces ohheDAF20 SSLs): j 69,600 ft2

Approximate Thickness: 32 ft (3 to 35 ft bgs)

37 ft (3 to 40 ft bgs including perching
clay)

"Volume:" ] 1^500 ycTto 95,400 ydT"

Perched Groundwater Area: ' 168,000ft2

Approximate Thickness: , 2 to 3 ft (top of perching clay 25 to 35 ft
' bgs)

Analytical Data:_
Maximum concentration of COCs in upper vadose zone soils: Acetone (16,000 ug/kg)

j Benzene (4,100 ug/kg)
! DCE (400 ug/kg)
'' Cis-1,2-DCE (3,300 ug/kg)

Ethylbenzene (61,000 ug/kg)
Methylene chloride (530 ug/kg)
PCE (2,000 ug/kg)
Toluene (98,000 ug/kg)
TCE (3,300 ug/kg)
Vinyl chloride (280 ug/kg)
PAHs (630 to 40,000 ug/kg)

Maximum concentration of COCs in perched zone groundwater: Benzene (1,600 ug/L)
PCE (1,100 ug/L)

_ __ '_ TCE(_680_,ug/L),
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cis-1,2-DCE (780 ug/L)
Vinyl chloride (240 ug/L)
1,4-dioxane (920 ug/L)

Average levels of major environmental indicators
(oxygen, nitrate, and sulfate) in the perched zone:

0.8 mg/L, 4.1 mg/L, and 157 mg/L,
respectively (assumed from 'A ' Zone)

Depth to perched zone groundwater:

Direction/gradient of groundwater flow in perched zone:

20 to 30 ft bgs.

Inconsistent due to perching clay

Miscellaneous: Residential neighborhoods are situated to the south of the site.
Conceptual Design Components and Assumptions
Component _
Analytical and Hydrogeologic Data: Potential sulfate reduction demand
<490 ug/L. General anaerobic groundwater geochemistry with oxygen
<2.2 mg/L, nitrate <40 mg/L, and oxidation-reduction potential between -
116mVand225mV.

Assumptions

Pilot Test: An EISB pilot test would refine design parameters prior to
full-scale implementation. Baseline sampling (one-time event) prior to
injection activity and an estimated 3 sampling events following injection
activity is expected over the 6-month pilot study period. Parameters to be
monitored for long-term treatment monitoring include: COCs (chlorinated
ethenes), field parameters (dissolved oxygen (DO), ORP, pH, and
temperature), biodegradation parameters (nitrate, sulfate, sulfide, chloride,
ferrous iron, and alkalinity), substrate fermentation products (total organic
carbon and metabolic acids), and biodegradation end products (carbon
dioxide, methane, ethane, and ethene).

Full-Scale Application: Injection points to be placed to deliver reagents
to the perched groundwater zone. Treatment criterion is to be based on
SSRGs (Table 4-1).

Suitable geochemistry for use.

Test area: 900 s.f. x 50 ft thick
Assume 9 injection points with
minimum of 0.625-inch inner
diameter.
Assume 10-foot ROI per injection
point, 10-foot saturated thickness.
HRC® dose rate of 8.0 Ibs per vertical
ft (80 Ibs per point).
Duration for injection and process
monitoring: 6 months.

Monitoring Well Network: Required to track performance of EISB and
assure compliance with treatment criteria. Wells situated mostly within
perched zone plume since the hydraulic gradient is inconsistent.

Assume 200 injection points with
minimum of 0.625-inch inner
diameter.
Ten direct push borings per day (5
week completion).
Assume 10 to 15-foot ROI per
injection point; varying thicknesses.
HRC® dose rate in the range of 18 to
20 Ibs per vertical foot (assume 280 Ibs
per point). Possibly in two
applications.
Duration for injection and process
monitoring: 6 months.
Perched Zone: 8 wells, 2-inch
diameter, Schedule 40 PVC, screened
20 to 35 ft bgs.

Monitoring/Reporting Frequency: Reporting will be performed in
compliance with permits and to document contaminant removal rates,
flows, cleanup forecasts, and groundwater gradient maps, in appropriate
frequency to data collection.

Baseline sampling (one-time event)
prior to injection activity.
Semiannual sampling events following
injection activity.
Parameters to be monitored identical to
pilot study (see above).
QA/QC Program Plan for the sampling

Estimated Project Duration (pilot + full-scale): 1 year + minimum of 5
years monitoring.

Approximately 6 years.

Conceptual Design Considerations
Monitoring program can be reevaluated after 5 years for potential of sampling location or frequency reduction.

Delivery locations may need to be adjusted to take into account site features such as underground utilities and other site
structures.
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Due to specific physical characteristics of HRC® material, pressure required for delivery to the subsurface ranges from
200 psig to 1,500 psig, for which Rupe ORC/HRC 9-1500 and the Geoprobe GS-2000 pumps are recommended by
Regenesis - the HRC® material producer.

Design is for a one-time application of HRC®; the need for re-application will primarily depend on site-specific
biodegradation performance. If required, re-application will be applied over the reduced area and dose amount
compared to the initial application.

Hydraulic or pneumatic fracturing could be used as an enhancement to improve dispersion of HRC®. Efficient use of
technology should include "fracing" in the perching clay.

9.2.6 Alternative SP5-MNA

Monitored Natural Attenuation(MNA)
Upper Vadose Soil and Perched Groundwater Remediation Zone

Alternative Description
MNA consists only of collecting and analyzing groundwater samples and hydraulic data to document and/or model the
persistence of contaminant concentrations or their natural attenuation. Natural attenuation differs from 'No Action'
because it requires that supporting documentation, including groundwater monitoring results and modeling predictions,
be supplied to demonstrate that contaminant concentrations can be reduced to cleanup levels in a reasonable timeframe.
Chlorinated and BTEX compounds (site COCs) are amenable to natural attenuation in groundwater provided that
characteristic environmental conditions and intrinsic microbiological processes are present. The natural attenuation
processes include biodegradation, dispersion, dilution, sorption, volatilization, and chemical or biological stabilization,
transformation, or destruction of contaminants, i.e., chlorinated solvents. MNA is not practical in the unsaturated zone
and is best when combined with a source control option since it does not actively affect mobility, toxicity, or volume.
MNA would not eliminate the potential for migration of COCs in this remediation zone nor the pathways to human
exposure to COCs without the addition of a more aggressive remedial alternative.

Site Characteristics

Area of Source control:
Soil Area (based on exceedances of the DAF 20 SSLs): ! 69,600ft2

Approximate Thickness:

Volume:

Perched Groundwater Area:

Approximate Thickness:

32 ft (3 to 35 ft bgs)

37 ft (3 to 40 ft bgs including perching
clay)

82,500 yd3 to 95,400 yd3

168,0001?

2 to 3 ft (top of perching clay 25 to 35 ft
bgs)

Analytical Data:
Maximum concentration of COCs in Upper Vadose Zone soils:

Maximum concentration of COCs in Perched Zone groundwater:

Acetone (16,000 ug/kg)
Benzene (4, 100 ug/kg)
DCE (400 ug/kg)
Cis-1, 2-DCE (3,300 ug/kg)
Ethylbenzene (61,000 ug/kg)
Methylene chloride (530 ug/kg)
PCE (2,000 ug/kg)
Toluene (98,000 ug/kg)
TCE (3 ,300 ug/kg)
Vinyl chloride (280 ug/kg)
PAHs (630 to 40,000 ug/kg)

Benzene (1,600 ug/L)
PCE (1,100 ug/L)
TCE (680 ug/L),
cis-1, 2-DCE (780 ug/L)
Vinyl chloride (240 ug/L)
1,4-dioxane (920 ug/L)

Average levels of major environmental indicators (oxygen, nitrate, and \ 1.1 mg/L, 2.4 mg/L, and 131 mg/L,
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Upper Vadose Soil and Perched Groundwater Remediation Zone

sulfate) in the perched zone: respectively

TOC range and pH range are: 3.2 to 100 mg/L and 5.6 to 10.7;
respectively

Hydrogeologic Data: i
Depth to perched zone groundwater: ' 20 to 30 ft bgs.

Direction and gradient of groundwater flow in perched zone: Inconsistent due to perching clay

Miscellaneous: Residential neighborhoods are situated to the south of the site.
Conceptual Design Components and Assumptions
Component Assumptions
General: MNA is only practical as a containment option when combined ' • Removal of free product and source
with a source control option. ! areas must be performed.

Monitoring Well Network: To be established to assess potential '' • Perched Zone: 8 wells, 2-inch
migration of contaminants and reduction in concentrations. Wells would diameter, Schedule 40 PVC, screened
be situated mostly within the plume and western perimeter of the perched 20 to 35 ft bgs
zone since the hydraulic gradient is inconsistent.

Monitoring/Reporting Frequency: Reporting will be performed to _ • Semiannual sampling events are
document contaminant removal rates, cleanup forecasts, and groundwater ' recommended.
gradient maps, in appropriate frequency to data collection. • QA/QC Program Plan will be provided
Parameters to be monitored include: COCs (chlorinated ethenes), field fortne Sampling Plan.
parameters (DO, ORP, pH, and temperature), biodegradation parameters '
(nitrate, sulfate, sulfide, chloride, ferrous iron, and alkalinity), substrate ,
fermentation products (total organic carbon and metabolic acids), and j
biodegradation end products (carbon dioxide, methane, ethane, and
ethene).

Estimated Project Duration: ! • Approximately 50 years.
Conceptual Design Considerations
MNA does not address vadose zone soil contamination and requires combining with a source control alternative for soil.

Monitoring program can be reevaluated after 5 years for potential of sampling location or frequency reduction.

9.2.7 Common Elements and Distinguishing Features - Upper Vadose Soil
and Perched Groundwater Zone Remedial Alternatives

Alternatives SP2a and SP2b both use HVDPE as the primary remedial action and UV Ox for ex-situ
(above ground) treatment of extracted groundwater. The only distinguishing feature between these two
alternatives is the ex-situ treatment of extracted soil vapor and secondary vapor emissions from the UV
Ox treatment system. Alternative SP2a would use an FTO unit for the first year of operation (to handle
initial high mass loading) followed by GAC; Alternative SP2b would use GAC for the entire operation of
the HVDPE system.

Alternatives SP3 and SP4 are both in-situ (below ground) remedial alternatives, which would primarily
treat perched groundwater. Alternative SP3 would involve dispensing chemical oxidants to the subsurface
to destroy COCs in groundwater, while Alternative SP4 uses a hydrogen-release compound to expedite
natural degradation processes (i.e., dechlorination).

Alternative SP5 is a passive remedial alternative which simply documents the continued migration or
natural attenuation of COCs at the site over time.
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9.2.8 Expected Outcomes of Each Alternative

Alternatives SP2a and SP2b are both expected to remove existing VOC contamination to levels that
prevent impact to the groundwater, and the indoor and outdoor air quality above ground. However,
Alternative SP2a, which uses an FTO system, is expected to be more effective at treating ex-situ vapors
and meeting air emission standards during operation of the HVDPE system.

Alternatives SP3 and SP4 are expected to reduce COCs in groundwater where the physical delivery of
oxidants/substrates is successful. COCs present in low-permeability (fine-grained) upper vadose soils and
other areas where oxidant/substrate delivery is unsuccessful would remain in place.

Alternative SP5 may reduce COCs through natural degradation/natural attenuation process, but not likely
for 50+ years.

9.3 Lower Vadose Soil and Exposition Groundwater Remediation Zone
Alternatives

The Lower Vadose Soil and Exposition Groundwater Remediation Zone poses risks of human exposure
to future onsite residents by direct contact (inhalation, ingestion, and/or dermal contact) with groundwater
containing COCs. Five remedial alternatives were identified to reduce these risks by addressing the
following:

1. Continued migration of COCs from the source area (highly contaminated lower vadose soils)
to Exposition groundwater zones;

2. Further migration of COCs to adjacent properties;

3. Potential migration to local production wells; and

4. Groundwater restoration

The five remedial alternatives assembled for the lower vadose zone soil and Exposition groundwater
remediation zone address both source reduction and containment. This was necessary due to the large
discrepancy between the source area (69,400 ft2) and the entire dissolved-phase plume area (550,000
ft2). As the original sources (e.g., drums, USTs) are no longer present on the site, "source areas" as
referenced in this document are actually secondary sources or areas of heavily contaminated media
(namely lower vadose zone soils) that have free product or high concentrations of residual
contamination. The source area within this remediation zone was delineated during RI activities and
is represented as the area within the 1,000 ^g/L TCE contour of the Exposition 'A' and 'B' composite
plume illustrated in Figure 5-4.

9.3.1 Alternative SGI - No Action

As required by the NCP, a "No Action" alternative must be included as a remedial alternative to provide a
baseline for evaluation of the remedial process options.

The No Action alternative does not involve any proactive treatment, removal, or monitoring of the
contaminated media. In the lower vadose soil and Exposition groundwater remediation zone (35 to 100 ft
bgs), VOCs exist at concentrations above the EPA Region LX PRGs and federal EPA and California DHS
MCLs, respectively. If not addressed, lower vadose soils will continue to act a source for the Exposition
groundwater zones. A pathway for human exposure may eventually exist if groundwater contamination
spreads towards domestic production wells; the shallowest well is located approximately 4,000 ft
downgradient of the site and is screened beginning at 350 ft bgs. Therefore, No Action for the lower
vadose soil and Exposition groundwater remediation zone would not be protective of human health as
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residents may be exposed to COCs. In addition, groundwater quality would not be restored to ARARs
and/or local background.

9.3.2 Alternative SG2 - ISCO/ISCR/Groundwater P&T/MNA/UV Ox

In Situ Chemical Oxidation (ISCO)//n Situ Chemical Reduction(ISCR)/Groundwater Pump &
Treat (P&T)/Monitored Natural Attenuation (MNA)/Ultraviolet Oxidation (UV Ox)

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Alternative Description
Under this alternative, ISCO and ISCR would be used in combination, series, or individually (based on treatability study
results) to treat higher concentrations of contaminants within the 1,000 ppb composite groundwater plume contour.
Groundwater P&T would be used between the 1,000 and 10 ppb composite groundwater plume contour to provide
hydraulic control and to facilitate dispersion of oxidizing/reducing agents similar to a recirculation cell. MNA would be
used outside the 10 ppb composite plume to demonstrate plume reduction.
Extracted groundwater would be treated via UV oxidation, possibly accessorized with GAC. The need for supplementary
GAC to treat groundwater will be determined during the RD phase of the project and may eventually be used as a stand-
alone technology for treatment of extracted groundwater if low-adsorptive compounds, such as vinyl chloride, are not
present in the extracted groundwater at concentrations over MCLs.
ISCO and ISCR involve injecting select oxidizing/reducing agents into the subsurface and collecting/analyzing groundwater
samples to monitor the degradation process. The contaminant concentrations (i.e., chlorinated ethenes), general chemistry
parameters pertinent to the process (i.e., total organic carbon, peroxide, chloride, sulfate, manganese, and ferrous iron) and
environmental indicators (i.e., pH, specific conductivity, oxidation-reduction potential, and turbidity) are documented prior
to and following the injection events. Long-term monitoring includes additional parameters such as natural attenuation
indicators (i.e., dissolved gases and selected anions). ISCO and ISCR are not recommended for in-situ treatment of
unsaturated soil since the mechanics of substrate delivery are unproven and groundwater is required to assist with
dispersion.
To determine the effectiveness of either ISCO or ISCR, the optimal spacing between injection points, and the amount of
oxidizing/reducing agent needed, a treatability study would be performed prior to full-scale application. ISCO and ISCR
have identical delivery methods (via well), and similar costs. The treatability study results would be used to determine
whether both technologies or just one would be applied.

Site Characteristics
Area of Source Control:

'A' and 'B' Exposition groundwater zones: 69,400 fr (within the 1 ,000 ppb contour)

Analytical Elata: _ J ____ __ __ . . . . . . . . . u . _ . _ . _ _ _

Maximum concentration of Primary COCs in 'A' Zone: I ug/L) and viny, chloride (100

-
Maximum concentration of Primary COCs in B Zone: • Ug/L) and vinyl chloride (780 ug/L)

Average level of total organic carbon in 'A' Zone: i 4.9 mg/L

Average level of total organic carbon in 'B' Zone: ; 56 mg/L

Range of pH levels in Exposition groundwater zones: 6.5 to 7.5

Hydrogeologic Data: ___ ____ _ _
Depth to groundwater in Exposition Groundwater: 67 ft bgs

Saturated soil thickness: r Approximately 50 ft

Direction and gradient of groundwater flow in 'A' Zone: ! 0.011 ft/foot, southwest

Direction and gradient of groundwater flow in 'B' Zone: [ 0.009 ft/foot, west-southwest

Hydraulic conductivity (average for'A'Zone): , 1.46E-03 ft/min

Hydraulic conductivity (average for 'B' Zone): , 3.27E-02 ft/min

Conceptual Design Components and Assumptions
Component _' Assumptions
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In Situ Chemical Oxidation (ISCO)//n Situ Chemical Reduction(ISCR)/Groundwater Pump &
Treat (P&T)/Monitored Natural Attenuation (MNA)/Ultraviolet Oxidation (UV Ox)

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Bench Test: Collection of one sample per zone (total of 3 samples) to
determine the actual volume of the oxidizing/reducing agent required per
injection location for contaminant oxidation/reduction and complete
degradation.

Pilot Test: An ISCO and ISCR pilot test would confirm project feasibility
and design parameters prior to full-scale implementation. Baseline
sampling (one-time event) prior to injection activity, one sampling event
following each injection event, and one follow-up sampling event after
several weeks.

Parameters to be monitored include: COCs (chlorinated ethenes), field
parameters (pH, specific conductivity, ORP, and turbidity), and general
chemistry parameters (total organic carbon, peroxide, chloride, sulfate,
manganese, and ferrous iron).

Enhancement of both applications would be observed by first fracturing the
formation at one of the injection locations (per pilot test). (Note that
complications can arise below the water table where fracing borehole
cannot stay open long enough for injection tools to re-enter boring.)

For ISCO: Fenton's reagent or a
permanganate solution would be applied
because of the high contamination levels
and complexity of site hydrogeology.
For ISCR: a proprietary zero-valent iron
solution would be used
Bench test to determine reagent volume.

Treatment area: approx. 3,000 ft2; 50 ft
thick.
Assume 15-foot ROI per injection point,
and 3 injection locations per pilot test,
and one injection event.
Install three monitoring wells, in addition
to existing.
For ISCO: Assume the oxidant and dose
rate will be determined by the bench test.
Since Fenton's reagent is the most
aggressive, assume for the purposes of
the conceptual 3,200 gallons (based on
Fenton's dose rate) per location will be
applied.
Approximately 9,600 gallons of material
required. Duration for injection and
process monitoring: 3 months.
For ISCR: Estimated solution dose rate
(based on FEROXsm) of 13,000 Ibs per
injection location, to be adjusted
according to the bench test, for a total of
39,000 Ibs.
Duration for injection and process
monitoring: 6 months
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In Situ Chemical Oxidation (ISCO)//« Situ Chemical Reduction(ISCR)/Groundwater Pump &
Treat (P&T)/Monitored Natural Attenuation (MNA)TUltraviolet Oxidation (UV Ox)

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Full-Scale Application: It is assumed that permanent injection wells would
be placed within the 1,000 ppb groundwater composite TCE plume contour.
Reagents will be delivered throughout the Exposition 'A' and 'B' zones.
The pilot study results would be used to select the most applicable
oxidizing/reducing agent to inject Since the delivery mechanisms are the
same the conceptual design and cost estimate are not significantly affected
by leaving the selection of reagents open until the pilot study data is
reviewed.

Well network design is based on pump test data (average width of capture
of 45 ft along downgradient axis; average width of capture of 69 ft along
cross-gradient axis).

Between the 1.000 and 10 ppb contour: Fifteen (15) P&T wells will be
installed in three networks- wells screened in the 'A' Zone, wells screened
in the 'B' Zone, and wells screened continuously through the 'A' and 'B'
Zones. System flow of 44 gpm (2.0 gpm x [3] 'A' and [3] 'B' wells; 4.0
gpm x [9] 'A' and 'B' wells. To prevent the potential for cross
contamination between the different Exposition Zones, the wells screened
continuously through the 'A' and 'B' Zones are located outside the 100 ppb
plume contour line

Outside the 10 ppb contour

MNA would be used outside the 10 ppb composite plume to demonstrate
plume reduction and/or point of compliance

Groundwater Treatment System: UV oxidation was selected based on
ability to meet treatment discharge requirements.
A fenced and covered treatment compound would be mounted on a 20 ft by
30 ft concrete pad with containment foundation (to be shared with vapor
treatment). Handling and storage of hydrogen peroxide requires special
safety precautions Electrical service and remote monitoring
communication system would be tied into local services with possible back-
up power generation.

High turbidity, oil and grease, or metal ions would cause interference with
UV treatment. It is assumed that typical pretreatment (filtration) for
turbidity would be performed.

Monitoring Well Network: Required for MNA and to track performance
of ISCO/ISCR and assure compliance with treatment criteria Wells within
each network (Exposition 'A' and 'B' Zones) will be situated to
characterize conditions upgradient and downgradient of the injection
locations; and upgradient, downgradient, within the plume, and lateral
extent of the plume.

Assume 98 injection locations - 2 in
PVC wells.
Assume 2 injection events (1 month
period between events)
Each event to be completed in 50 days
Assume 15-foot ROI per injection point.
Reagent dose rate adjusted for
volume/weight as determined by the pilot
study.
Duration for injection and process
monitoring: 6-9 months.
P&T wells to be situated predominantly
on the downgradient edge of the source
area and along public right-of-ways.
All P&T piping systems would be placed
in a trench network.
All P&T wells shall be 6-inch diameter,
Schedule 80 PVC. A 0.5 hp submersible
pump will be installed in each well
'A' Zone: 3 wells, Schedule 80 PVC,
screened 65 to 75 ft bgs.
'B' Zone: 3 wells, Schedule 80 PVC,
screened 80 to 100 ft bgs.
'A' and 'B' Zone 9 wells Schedule 80

Design flow and influent cone, are 50
gpm and 5.0 ppm total VOC
Treatment criterion is to be based on
SSRGs (Table 4-1).
Treatment system influent and effluent to
be sampled daily during 7-day startup;
quarterly after documented stabilization;
semiannually after established trend or
continued stabilization. Effluent
sampling frequency would be determined
by discharge permit.
Long-term O&M plan to be implemented
for treatment system.
Influent trench and pipe = 1 ,200 ft
Effluent trench jmd pipe = 500 ft _ _
'A' Zone: 10 wells, 2-inch diameter,
Schedule 40 PVC, screened 65 to 75 ft
bgs.
'B' Zone: 10 wells, 2-inch diameter,
Schedule 40 PVC, screened 80 to 100 ft
bgs.
'C' Zone: 5 existing wells shall be used
as needed.
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In Situ Chemical Oxidation (ISCO)/ln Situ Chemical Reduction(ISCR)/Groundwater Pump &
Treat (P&T)/Monitored Natural Attenuation (MNA)/Ultraviolet Oxidation (UV Ox)

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Monitoring/Reporting Frequency: Reporting will be performed in
compliance with permits and to document contaminant removal rates,
flows, cleanup forecasts, and groundwater gradient maps, in appropriate

Baseline sampling (one-time event) prior
to injection activity.
Semiannual sampling events following

frequency to data collection. Parameters to be analyzed for j the completion of the injection process.
oxidation/reduction process monitoring are same as pilot study (see above). I . A limited amount of additional sampling

after each injection event would be
performed for ISCO.
Reporting upon completion of each
sampling event.
P&M_not_anticipated._

Estimated Project Duration (pilot + full-scale): 1 year ISCO/ISCR and i « Approximately 6 years.
P&T + minimum of 5 years monitoring and P&T. \

Conceptual Design Considerations
Monitoring program can be reevaluated after 5 years for potential of sampling location or frequency reduction.

Delivery locations may need to be adjusted to take into account site features such as underground utilities and other site
structures.

Upon supplementing groundwater and hydrologic data for the 'C' Zone, a determination for either continued monitoring or
monitoring and treatment will be made.

Potential additional injections of oxidizing agents (Fenton's or permanganate) or reducing agents (zero valent iron solution)
can be considered; the need for re-application will primarily depend on site-specific degradation performance. If required,
re-application will be applied over the reduced area and dose amount compared to the initial application.

Fracturing the formation prior to an injection event may enhance treatment, as determined by the pilot study.

9.3.3 Alternative SG3 - EISB/Groundwater P&T/MNA/UV Ox

Enhanced In Situ Bioremediation (EISB)/Groundwater Pump & Treat (P&T)/MNA/UV Ox
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Alternative Description
Under this alternative, EISB would be used, based on treatability study results, to treat higher concentrations of
contaminants within the 1,000 ppb composite plume contour. P&T would be used between the 1,000 and 10 ppb
composite plume contour to provide hydraulic control and to facilitate dispersion of organic substrate, similar to a
recirculation cell. MNA would be used outside the 10 ppb composite plume to demonstrate plume reduction and/or point
of compliance.

Extracted groundwater would be treated via UV oxidation, possibly accessorized with GAC. The need for supplementary
GAC to treat groundwater will be determined during the RD phase of the project and may eventually be used as a stand-
alone technology for treatment of extracted groundwater if low-adsorptive compounds, such as vinyl chloride, are not
present in the extracted groundwater at concentrations over MCLs.

EISB is a method used to degrade chlorinated ethenes using microbiological processes naturally occurring in the substrate
environment. The intrinsic microbiological processes are promoted by subsurface injection of organic substrate.
Groundwater samples are collected and analyzed prior to and following the injection activity to document the
bioremediation process. Reductive dechlorination is one of the primary attenuation mechanisms by which chlorinated
solvent groundwater plumes can be remediated. This process is a subsequent degradation of PCE to TCE, TCE to cis-1.2-
DCE, cis-1,2-DCE to vinyl chloride, and finally vinyl chloride to ethene. In this manner, the COCs such as TCE can be
degraded into harmless compounds such as ethene over time. HRC® one of the available organic substrates is well
documented for accelerating in-situ bioremediation rates of chlorinated ethenes via anaerobic reductive dechlorination
processes. Reductive dechlorination is not effective for treating compounds (e.g., benzene, toluene) that biodegrade under
aerobic conditions; these compounds would have to address aerobically before or after reductive dechlorination.

EISB is not recommended for in-situ treatment of soil since the mechanics of substrate delivery are unproven and
groundwater is required to assist with dispersion. For this reason, EISB would only provide a partial treatment solution to
the Lower Vadose Soil and Exposition Groundwater Remediation Zone.
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Enhanced In Situ Bioremediation (EISB)/Groundwater Pump & Treat (P&T)/MNA/UV Ox
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Site Characteristics

Ajrea ofSource control: _ __ _ _ ; _ _ _ _ _ _
'A' and 'B' Exposition groundwater zones: 69,400 ftz (within 1,000 ppb contour)

AnalyticaJjOata: ,
M~axTmW7oncentrati^ TCE (27,000 ug/L), cis-"i^-DCE(2,600

; ug/L) and vinyl chloride (100 ug/L)

"MaximunT'concentration orPtimary~CO~c7in~'BT~Zone: [ TCE (21,666~ug7L), cis-1 ̂ -DCE^I^OO"
ug/L) and vinyl chloride (780 ug/L)

Average levels of major environmental indicators , 0.8 mg/L, 4.1 mg/L, and 157 mg/L,
(oxygen, nitrate, and sulfate) in the 'A' Zone: respectively

Average levels of major environmental indicators (oxygen, nitrate, and 0.5 mg/L, '6.2 mg/L, and 210 mg/L,
sulfate) in the 'B' Zone: , respectively

— P
HydrogeolqgicData£_ _ _. __ _ i

Depth to groundwater in Exposition Groundwater: \ 67 ft bgs

Saturated Soil Thickness: ' 50ft

Direction and gradient of groundwater flow in 'A' Zone: 0.011 ft/foot, southwest

Direction and gradient of groundwater flow in 'B' Zone: , 0.009 ft/foot, west-southwest

H~ydraulic conductivity (average for 'A' Zone): 1.46E-03 ft/min

Hydraulic conductivity (average for 'B' Zone): i 3.27E-02 ft/min

Receptors: _
Most shallow well used for "domestic production: Located approx. 4,000 ft southwest of site;

, screen interval begins at 350 ft bgs.

Closest well used for domestic production: Located approx. 2,600 ft southwest of site;
screen interval begins at 610 ft bgs.

Residential neighborhoods: Located to the south and downgradient

!

Conceptual Design Components and Assumptions
Component | _ Assumptions

Analytical and HydrogeologiclOata: Potential sulfate reduction • Estimated groundwater velocity: up to 0.5
demand <490 ug/L. General anaerobic groundwater geochemistry with ft/day
oxygen <2.2 mg/L, nitrate <40 mg/L, and oxidation-reduction potential
between -116 mV and 225 mV.

Pilot Test: An EISB pilot test would refine design parameters prior to j • Test area: 900 s.f. x 50 ft thick
full-scale implementation. Baseline sampling (one-time event) prior to j • Assume 9 injection wells, 2-in. diameter,
injection activity and an estimated 4 sampling events following injection schedule 40 PVC.
activity is expected over the 6-month pilot study period. Parameters to be » Assume 15-foot ROI per injection point.
monitored for long-term treatment monitoring include: COCs . HRC® dose rate of 8.0 Ibs per vertical ft
(chlorinated ethenes), field parameters (DO, ORP, pH, and temperature), (400 Ibs per point).
biodegradation parameters (nitrate, sulfate, sulfide, chloride, ferrous . Duration for injection and process
iron, and alkalinity), substrate fermentation products (total organic monitoring' 6 months
carbon and metabolic acids), and biodegradation end products (carbon
dioxide, methane, ethane, and ethene).

Full-Scale Application: Injection points to be placed within 1,000 ug/L • Assume 98 injection wells, same design
TCE contour to deliver substrate to Exposition 'A' and 'B' Zones. as pilot.
Duration for injection and process monitoring: 6 to 9 months. • Assume 15-foot ROI per injection point.
Well network design is based on pump test data (average width of • HRC® dose rate in the range of 18 to 20
capture of 45 ft along downgradient axis; average width of capture of 69 Ibs per vertical foot or approximately 910
ft along cross-gradient axis). Ibs per point. Possibly in two applications

Between the 1.000 and 10 ppb contour: Fifteen (15) P&T wells will be
installed in three networks' wells screened in the 'A' Zone, wells * Total HRC® re

0
q
n
ulr^I

e"t 1S

screened in the 'B' Zone, and wells screened continuously through the i approximately 89,180 Ibs.
'A' and 'B' Zones. System flow of 44 gpm (2.0 gpm x [3] 'A' and [3] ' * P&T wells to be situated predominantly
•B' wells; 4.0 gpm x [9] 'A' and 'B' wells. To prevent the potential for on the downgradient edge of the source
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Enhanced In Situ Bioremediation (EISB)/Groundwater Pump & Treat ( P&T)/MNA/UV Ox
Lower Vadose Soil and Exposition Groundwater Remediation Zone

cross contamination between the different Exposition Zones, the wells
screened continuously through the 'A' and 'B' Zones are located outside
the 100 ppb plume contour line.

Outside the 10 ppb contour

MNA would be used outside the 10 ppb composite plume to demonstrate
plume reduction and/or point of compliance.

area and along public right-of-ways.
• All P&T piping systems would be placed

in a trench network.
• All P&T wells shall be 6-inch diameter,

Schedule 80 PVC. A 0.5 hp submersible
pump will be installed in each well

• 'A' Zone 3 wells, Schedule 80 PVC,
screened 65 to 75 ft bgs.

• 'B' Zone: 3 wells, Schedule 80 PVC,
screened 80 to 100 ft bgs.

• 'A' and 'B' Zone: 9 wells Schedule 80
PVC, screened 65 to 100 ft bgs.

Conceptual Design Components and Assumptions
Component

Monitoring Well Network: Required to track performance of EISB and
assure compliance with treatment criteria. Wells within each network
(Exposition 'A', and 'B' Zones) will be situated to characterize
conditions upgradient and downgradient of the injection locations; and
upgradient, downgradient, within the plume, and lateral extent of the
plume.

Monitoring/Reporting Frequency: Reporting will be performed in
compliance with permits and to document contaminant removal rates,
flows, cleanup forecasts, and groundwater gradient maps, in appropriate
frequency to data collection. QA/QC Program Plan to be included for the
sampling plan.

Assumptions
« 'A' Zone: 10 wells, 2-inch diameter,

Schedule 40 PVC, screened 65 to 75 ft
bgs

• 'B' Zone: 10 wells, 2-inch diameter,
Schedule 40 PVC, screened 80 to 100 ft
bgs.

• 'C' Zone: 5 existing wells shall be used as
needed.

« Baseline sampling (one-time event) prior
to injection activity.

• Semiannual sampling events following
injection activity

• Parameters to be monitored identical to
pilot study (see above).

Estimated Project Duration (pilot + full-scale): 1 year EISB and P&T • Approximately 6 years.
+ minimum of 5 years monitoring and P&T. |

Conceptual Design Considerations
Monitoring program can be reevaluated after 5 years for potential of sampling location or frequency reduction.

Delivery locations may need to be adjusted to take into account site features such as underground utilities and other site
structures.

Due to specific physical characteristics of HRC® material, pressure required for delivery to the subsurface ranges from
200 psig to 1,500 psig, for which Rupe ORC/HRC 9-1500 and the Geoprobe GS-2000 pumps are recommended by
Regenesis - the HRC® material producer.

• Design is for a one-time application of HRC®; the need for re-application will primarily depend on site-specific
biodegradation performance. If required, re-application will be applied over the reduced area and dose amount
compared to the initial application.

• Fracturing the formation prior to an injection event may enhance treatment, as determined by the pilot study.
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9.3.4 Alternative SG4a - Vacuum-Enhanced Groundwater
Extraction/Groundwater P&T/MNA/UV Ox/FTO and GAC

Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV Ox/FTO and GAC
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Alternative Description
Under this alternative, vacuum-enhanced groundwater extraction would be performed on all wells within the 1,000 ppb
composite plume contour source area to treat dissolved phase contaminants and free product. Between the 1,000 ppb and
10 ppb composite plume contour, typical P&T wells would be used to achieve hydraulic control of the dissolved
contaminant plume. MNA would be used outside the 10 ppb composite plume to demonstrate plume reduction and/or
point of compliance. The contaminated groundwater and soil vapor would be transported to separate above ground
treatment systems where the contaminants would be removed prior to discharge. UV Ox, possibly accessorized with
GAC, would be used for groundwater treatment and FTO and GAC would be used for vapor treatment. Both UV Ox and
FTO would completely destroy all COCs onsite with no residual wastes to manage. After one year of remediation, the
vapor treatment system would be switched to GAC - a more cost effective option for lower contaminant loading. The
treated groundwater could be disposed by reinjection back into the aquifer, discharged to the sanitary sewer, or
discharged to the LA River depending on permit approval. The treated soil vapor would discharge to the atmosphere.

This alternative assumes that initial high mass loading of VOCs extracted during the first year of operation would be
more effectively and efficiently treated using FTO. Due to the 99.9% destruction effectiveness rate of FTO, the
production of combustion by-products (e.g., dioxin) above background concentrations is unlikely. After the first year, it is
estimated that the mass loading will be significantly reduced and switching to a GAC vapor treatment system would be
more cost effective.

GAC absorbs COCs from the extracted vapor for later disposal at an offsite approved facility. GAC is not an effective
method of treatment for low molecular weight VOCs, such as vinyl chloride, or COCs with low adsorptive capacity, such
as 1,4-dioxane. However, it is estimated that a significant proportion of these two contaminants would be eliminated in
the first year to allow for treatment via GAC. Further evaluation of the proportion of low molecular weight VOCs in the
vapor stream would be necessary prior to implementing GAC vapor treatment.

Similar to vapor treatment, GAC may eventually be used as a stand-alone technology for treatment of extracted
groundwater if low-adsorptive compounds are not present in the extracted groundwater at concentrations over MCLs. The
need for supplementary GAC (to UV Ox) to treat groundwater will be determined during the RD phase of the project.

In the area of highest contamination (within 1,000 ppb contour), drawdown caused by groundwater extraction will expose
well screen area from which soil vapor can be extracted, via surface blowers. As the soil vapor is extracted (under
vacuum), it removes VOC contaminants trapped in the soil pores. Groundwater extraction coupled with high-vacuum -

vapor extraction allow for good control over contaminant mobility and a reduction in contaminant volume (onsite)
through extraction of liquid phase and gas phase contaminants. Enhanced P&T with vapor extraction would effectively
eliminate the potential for migration of COCs in this remediation zone and the pathways to human exposure for COCs in
Exposition groundwater.

Site Characteristics
Area of Source Control:

'A' and 'B' Exposition groundwater zones: , 69,400 ft (within the 1,000 ppb contour)

Analytical Data:
Maximum concentration of Primary COCs in 'A' Zone: TCE (27,000 ug/L), cis-1,2-DCE (2,600

1 ug/L) and vinyl chloride (100 (xg/L)

Maximum concentration of Primary COCs in 'B' Zone: TCE (21,000 ug/L), cis-1,2-DCE (14,000
ug/L) and vinyl chloride (780 ug/L)

Hydrogeologic Data: _ _
Depth to groundwater in Exposition Groundwater: 67 ft bgs

Direction and gradient of groundwater flow in 'A' Zone: , 0.011 ft/foot, southwest

Direction and gradient of groundwater flow in 'B' Zone: \ 0.009 ft/foot, west-southwest

Hydraulic conductivity (average for 'A' Zone): 1.46E-03 ft/min

Hydraulic conductivity (average for 'B' Zone): 3.27E-02 ft/min

Pump Test Data: ' Average width of capture of 45 ft along
downgradient axis; average width of capture
of 69 ft along cross-gradient axis

Groundwater Extraction flow rate: 2 gpm for 'A' and 'B' Zones.
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Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV Ox/FTO and GAC
Lower Vadose Soil and Exposition Groundwater Remediation Zone

HVDPE Pilot Test Data: , Vacuum ROI of 54 ft at 68 scfm and
; 14 in of Hg

Boundary Conditions: No documented recharge from LA River

Potential Receptors:
Most shallow well used for domestic production: | Located approx. 4,000 ft southwest of site;

j screen interval begins at 350 ft bgs

Closest well used for domestic production: ' Located approx. 2,600 ft southwest of site;
' screen interval begins at 610 ft bgs

Residential neighborhoods: Located to the south and downgradient.

All homes on municipal water.

Conceptual Design Components and Assumptions
Component^

Vacuum-Enhanced and Groundwater Pumping Well Networks:
Well network design is based on pump test data (average width of
capture of 45 ft along downgradient axis; average width of capture of 69
ft along cross-gradient axis).

Within 1,000 ppb plume contour: Twenty (20) vacuum- enhanced
groundwater extraction wells will be installed within the 1,000 ppb
contour in two networks: 'A' Zone wells and 'B' Zone wells. System
flow of 40 gpm (2.0 gpm x [20] 'A' and 'B' wells). Wells are typical
P&T wells to which a vacuum is applied.

Between the 1.000 and 10 ppb contour: Fifteen (15) P&T wells will be
installed in three networks: wells screened in the 'A' Zone, wells
screened in the 'B' Zone, and wells screened continuously through the
'A' and 'B' Zones. System flow of 44 gpm (2.0 gpm x [3] 'A' and [3]
'B' wells; 4.0 gpm x [9] 'A' and 'B' wells. To prevent the potential for
cross contamination between the different Exposition Zones, the wells
screened continuously through the 'A' and 'B' Zones are located outside
the 100 ppb plume contour line.

Outside the 10 ppb contour

MNA would be used outside the 10 ppb composite plume to demonstrate
plume reduction and/or point of compliance.

_ Assumptions
• Wells to be situated predominantly in the

source area and along public right-of-
ways

• All piping systems would be placed in a
trench network.

• Assume a blower requirement of 1,500-
scfm.

• Groundwater extraction rate is estimated
to be 2 gpm for 'A' and 'B' Zones for a
total flow of 84 gpm.

• All wells shall be 6-inch diameter,
Schedule 80 PVC. A 0.5 hp submersible
pump will be installed in each well.

• 'A' Zone: 13 wells, Schedule 80
PVC, screened 65 to 75 ft bgs.

• 'B' Zone: 13 wells, Schedule 80
PVC, screened 80 to 100 ft bgs.

• 'A' and 'B' Zone: 9 wells Schedule
80 PVC, screened 65 to 100 ft bgs.
Wells to be situated predominantly
in the source area and along public
right-of-ways.

Assumptions are based on HVDPE pilot
test.

Groundwater Treatment System: UV oxidation was selected based on
ability to meet treatment discharge requirements.

A fenced and covered treatment compound would be mounted on a 20 ft
by 30 ft concrete pad with containment foundation (to be shared with
vapor treatment). Handling and storage of hydrogen peroxide requires
special safety precautions. Electrical service and remote monitoring
communication system would be tied into local services with possible
back-up power generation.

High turbidity, oil and grease, or metal ions would cause interference
with UV treatment. It is assumed that typical pretreatment (filtration) for
turbidity would be performed.

• Design flow and influent cone, are 150
gpm and 6.0 ppm total VOC (includes
factor of safety increase).

• Treatment criterion is to be based on
SSRGs (Table 4-1).

• Treatment system influent and effluent to
be sampled daily during 7-day startup;
quarterly after documented stabilization;
semiannually after established trend or
continued stabilization. Effluent sampling
frequency would be determined by
discharge permit.

• Long-term O&M plan to be implemented
for treatment system.

• Influent trench and pipe = 1,200 ft
_JEfflu_ent trench and pipe = 500 ft_
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Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV Ox/FTO and GAC
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Soil Vapor Treatment System: The selected soil vapor treatment • Total design system flow of 1,500 scfm.
process, FTO for the first year followed by GAC for the remaining years, • Estimated average first year influent
would be housed in the treatment compound alongside the groundwater | vapor concentration of 315 ppm
treatment system. j . Treatment system influent and effluent to
Treatment criteria will be determined in accordance with the SCAQMD j be sampled daily during 7-day startup;
discharge permit. Target destruction efficiency would average 99% with j weekly after documented stabilization or
concentrations of combustion by-products (e.g., dioxin) below ; trend; quarterly or in accordance with
background concentrations during FTO operation and low (approved) discharge permit thereafter,
concentrations of vinyl chloride and 1,4-dioxane emissions during GAC • Additional monitoring via PID will be
operation. , performed to supplement sampling data

and to schedule timing for switching on-
line wells.

Monitoring/Reporting Frequency: Reporting will be performed to • Semiannual groundwater sampling events
document contaminant removal rates, flows, cleanup forecasts, and j are recommended,
groundwater gradient maps, in appropriate frequency to data collection. ! • Annual monitoring may be recommended

! after demonstration of reduction in plume
volume and mobility.

• QA/QC Program Plan will be instituted
for all sampling and treatment.

_ ____ _ • Long term O&M plan required.
Estimated Project Duration: 15 years + a minimum of 5 years of \ • Approximately 20 years,
groundwater monitoring. ••

Conceptual Design Considerations
This process option would be most cost effective if implemented through the perched zone also.

Enhancements: Hydraulic or pneumatic fracturing could be used as an enhancement for removal of contaminant from
source area. Targeted "fracing" zones to be performed only in impermeable lithosomes including 50-65 ft bgs (above the
Exposition 'A' Zone) and 74-80 ft bgs (between the 'A' and 'B' groundwater zones). Efficient use of technology should
include "fracing" in the perching clay (28-40 ft bgs)

9.3.5 Alternative SG4b - Vacuum-Enhanced Groundwater
Extraction/Groundwater P&T/ MNA/UV Ox/GAC

Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV Ox/GAC
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Alternative Description
The treatment process and conceptual design is the same as described in Alternative SG4a with the exception of vapor
treatment, which would employ only GAC.

GAC absorbs COCs from the extracted vapor for later disposal at an offsite approved facility. GAC is not an effective
method of treatment for low molecular weight VOCs, such as vinyl chloride, or COCs with low adsorptive capacity, such
as 1,4-dioxane. Further evaluation of the proportion of low molecular weight VOCs in the vapor stream would be
necessary prior to implementing GAC vapor treatment. Assuming cleanup criteria are met, the treated soil vapor would
discharge to the air above the site.

Site Characteristics
The site characteristics are the same as Alternative SG4a.
Conceptual Design Components and Assumptions

Component _ j Assumptions
Vacuum Enhanced and Groundwater Pumping Well Networks: j • Same as Alternative SG4a.
See Alternative SG4a for the Vacuum-Enhanced and Groundwater i
Pumping Well System. I

Groundwater Treatment System: ! • Same as Alternative SG4a.

See Alternative SG4a for the Groundwater Treatment System. ;
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Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV Ox/GAC
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Soil Vapor Treatment System: The selected soil vapor treatment ' « Same as Alternative SG4a without FTO.
process, GAC, would be housed in the treatment compound alongside
the groundwater treatment system.

Treatment criteria will be determined in accordance with the SCAQMD
discharge permit. Target destruction efficiency would average 99% with |
low (approved) concentrations of vinyl chloride and 1,4 dioxane ,
emissions during GAC operation.

Monitoring/Reporting Frequency: Reporting would be the same as • Same as Alternative SG4a with the
Alternative SG4a without the FTO system. addition of: Additional reporting of

effluent monitoring data for vinyl
j chloride and 1,4-dioxane would be
i performed in accordance with the
I SCAOJMD permit.

Estimated Project Duration: Same as Alternative SG4a • Approximately 20 years.

Conceptual Design Considerations
Same as Alternative SG4a.

9.3.6 Alternative SG5a - ERH with VE/Vacuum-Enhanced Groundwater
Extraction/Groundwater P&T/ MNA/UV Ox/FTO and GAC

ERH with VE/Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/ MNA/UV
Ox/FTO and GAC

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Alternative Description
Under this alternative, ERH with VE would be used to treat soil and groundwater within the 10,000 ppb composite
plume. Vacuum-enhanced groundwater extraction would be used between the 10,000 ppb and 1,000 ppb composite
plume contour. Groundwater P&T would be used between 1,000 ppb and 10 ppb composite plume contour to achieve
hydraulic control of the dissolved contaminant plume. MNA would be used outside the 10 ppb composite plume to
demonstrate plume reduction and/or point of compliance. The contaminated groundwater and soil vapor would be
transported to separate above ground treatment systems where the contaminants are removed prior to discharge. UV Ox,
possibly accessorized with GAC, would be used for groundwater treatment and FTO and GAC for vapor treatment. Both
UV Ox and FTO would completely destroy all COCs onsite with no residual wastes to manage. After one year of
remediation, the vapor treatment system would be switched to GAC - a more cost effective option for lower contaminant
loading. The treated groundwater could be disposed by reinjection back into the aquifer, discharged to the sanitary sewer,
or discharged to the LA River depending on permit approval. The treated soil vapor would discharge to the atmosphere.

ERH uses an array comprised of six to nine electrodes that are inserted into the ground to the depth of the contamination.
The electrodes heat the soil and groundwater to approximately 100 degrees Celsius via resistive current. Contaminants
are volatized and removed from the subsurface from the resulting in-situ steam stripping. Volatilized contaminants are
collected at the surface via VE. ERH with VE would effectively eliminate the potential for migration and pathways to
human exposure of COCs in this remediation zone.

Vacuum-enhanced groundwater extraction would be performed on all wells between the 10,000 and 1,000 ppb composite
plume contour. Drawdown caused by groundwater extraction exposes well screen area from which soil vapor can be
extracted, via surface blowers. As the soil vapor is extracted (under vacuum), it removes VOC contaminants trapped in
the soil pores. Vacuum-enhanced groundwater extraction will allow for good control over contaminant mobility and a
reduction in contaminant volume (onsite) through extraction of liquid phase and gas phase contaminants.

This alternative assumes that initial high mass loading of VOCs extracted during ERH operation would quickly overload
a carbon treatment system. Therefore, FTO would be used for vapor treatment for the duration (approx. 1 year) that ERH
was operated. Due to the 99.9% destruction effectiveness rate of FTO, the production of combustion by-products (e.g.,
dioxin) above background concentrations is unlikely. After the first year, ERH would be completed and it is estimated
that the mass loading will be significantly reduced and switching to a GAC vapor treatment system would be more cost
effective.

Similar to vapor treatment, GAC may eventually be used as a stand-alone technology for treatment of extracted
groundwater if low-adsorptive compounds are not present in the extracted groundwater at concentrations over MCLs. The
need for supplementary GAC to treat groundwater will be determined during the RD phase of the project.
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ERH with VE/Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/ MNA/UV
Ox/FTO and GAC

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Site Characteristics
Area of Source control:

'A' and 'B' Exposition groundwater zones: ] 69,400 f? (within 1,000 ppb contour)

j 10,700 ft2 (withjnJAOOOjppb contour)
Analytical Data: '

" TCE(27^0~^g/Ljrds-T,2^DCE (2,600
Maximum concentration of Primary COCs in A Zone: • ug^) and viny! chloride(ioo |
. ..__ _^ __-^^..._.

Maximum concentration of Primary COCs in B Zone: -.^ and vjnyl chloride (7go ̂ ^

Hydrogeologic Data: ' _
Depth to groundwater in Exposition Groundwater: 67 ft bgs

Saturated Soil Thickness: 50 ft

Direction of groundwater flow in 'A' Zone: Southwest

Direction of groundwater flow in 'B' Zone: West-southwest

Hydraulic conductivity (average for'A'Zone): [ 1.46E-03 ft/min

Hydraulic conductivity (average for 'B' Zone): 3.27E-02 ft/min
„„___ . ~~Va"ci7um"RWof54ftat68Tcfm

HVDPE Pilot Test Data: , and ,4 jn of Hg

Receptors: ;
| Located approx. 4,000 ft southwest of site;

Most^shallow weU used for domestic production^, screen inte^a, begins at 350 ft bgs

_, , ; Located approx. 2,600 ft southwest of site;
Closest well used for domestic production: i scregn [nterval begins at 6]Q ft bgs

Residential neighborhoods: \ Located to the south and downgradient

Conceptual Design Components and Assumptions
_ Component^ _ ',_ Assumptions __

Treatment Criteria: Same for pilot study and full-scale treatment via | • Soil vapor and groundwater treatment
ERH. Air treatment criteria to be determined in accordance with South j system influent and effluent to be
Coast Air Quality Management District discharge permit. Target sampled daily during startup period;
discharge <25 ppmv at an average total destruction efficiency of 99%. I weekly after documented stabilization or
For water, target discharge <5 ug/L for max daily flow of 77,000 gpd of , trend; quarterly or in accordance with
condensed water vapor (approximately 54 gpm). ' discharge permit thereafter.

• Additional air monitoring via PID would
| be performed to supplement sampling
j data. _

Pilot Test: Pilot test with six electrodes is recommended to confirm site ; • Pilot study area approx. 2,000 s.f. x 50 ft
characteristics (i.e. soil resistivity, electrode diameter, moisture ; thick.
requirements, and ROIs (for heating and vapor extraction). j . Typical HS A drill rig used for drilling 6
Surface recovery of soil vapor will be achieved using 3 SVE wells electrode borings and three 2-inch VE
screened from approx. 10-50 ft bgs, designed and operated at full scale wells
using a 250-scfm blower. • Assumes one fenced compound for
Surface recovery of water (from moisture stripping) will amount to electrical equipment and separate
approximately 1,400 gpd. Treatment process using UV oxidation would \ compound for soil vapor and water
provide the most effective contaminant removal/destruction. i treatment.

• ERH evaluation soil sampling assumes 3
1 borings to 100 ft bgs with 1 soil sample
| collected at each major lithesome (30
| total samples for VOCs analysis).
; • Pilot study evaluation reporting will make
i recommendation for suitability of ERH at
' the site.

__ , • Duration of test and reporting: 6 months.
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ERH with VE/Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV
Ox/FTO and GAC

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Full Scale ERH within 10,000 ppb contour: Approximately ninety-six
electrodes would be used to treat the source area to a depth of 100 ft bgs
Eight power delivery stations would be positioned at the surface around
the perimeter of the 10,000 ppb contour. The surface within the 10,000
ppb plume contour would be fenced off and screened.

Eighteen vapor extraction wells will be evenly spaced among the
electrodes to extract the vaporized groundwater and contaminant load
Total blower requirement will be approximately 1,000 scfm (not
including vacuum-enhanced groundwater extraction wells outside the
10,000 ppb contour).

Vacuum-Enhanced and Groundwater Pumping Well Networks:
Well network design is based on pump test data (average width of
capture of 45 ft along downgradient axis; average width of capture of 69
ft along cross-gradient axis).

Between 10.000 and 1.000 ppb contours. Twelve (12) vacuum-
enhanced groundwater extraction wells will be installed between 10,000
and 1,000 ppb contours in two networks: 'A' Zone wells and 'B' Zone
wells. System flow of 40 gpm (2.0 gpm x [20] 'A' and 'B' wells) Wells
are typical P&T wells to which a vacuum is applied.

Between the 1.000 and 10 ppb contour: Fifteen (15) P&T wells will be
installed in three networks' wells screened in the 'A' Zone, wells
screened in the 'B' Zone, and wells screened continuously through the
'A' and 'B' Zones System flow of 44 gpm (2.0 gpm x [3] 'A' and [3]
'B' wells; 4.0 gpm x [9] 'A' and 'B' wells. To prevent the potential for
cross contamination between the different Exposition Zones, the wells
screened continuously through the 'A' and 'B' Zones are located outside
the 100 ppb plume contour line.
Outside the 10 ppb contour:

Array size, electrode diameter, and
installation components are assumed to
be the same as pilot scale.
Power supply equipment and connection
organized by vendor.
Assume one 1,000-scfm blower with
above ground placement of piping within
the 10,000 ppb plume contour.
ERH evaluation soil sampling assumes 30
borings to 100 ft bgs with 1 soil sample
collected at each major lithesome (300
total samples for VOC analysis). _

Groundwater Treatment System: UV oxidation was selected based on
ability to meet treatment discharge requirements.

A fenced and covered treatment compound would be mounted on a 20 ft
by 30 ft concrete pad with containment foundation (to be shared with
vapor treatment). Handling and storage of hydrogen peroxide requires
special safety precautions. Electrical service and remote monitoring
communication system would be tied into local services with possible
back-up power generation.

High turbidity, oil and grease, or metal ions would cause interference
with UV treatment It is assumed that typical pretreatment (filtration) for
turbidity would be performed.

MNA would be used outside the 10 ppb composite plume to demonstrate
plume reduction and/or point of compliance.

Wells to be situated predominantly in the
source area and along public right-of-
ways
All piping systems outside the 10,000 ppb
plume contour shall be placed in a trench
network.
Assume one 1,000-scfm blower.
Groundwater extraction rate is estimated
to be 2 gpm for 'A' and 'B' Zones for a
total flow of 84 gpm.
All wells shall be 6-inch diameter,
Schedule 80 PVC. A 0.5 hp submersible
pump will be installed in each well.

• 'A' Zone: 9 wells, Schedule 80
PVC, screened 65 to 75 ft bgs.

• 'B' Zone: 9 wells, Schedule 80
PVC, screened 80 to 100 ft bgs.

• 'A' and 'B' Zone: 9 wells Schedule
80 PVC, screened 65 to 100 ft bgs.

• 'C' Zone: 5 existing wells shall be
used as needed.

Assumptions are based on HVDPE pilot
test.
Design flow and influent cone, are 100
gpm and 6.2 ppm total VOC
Treatment criterion is to be based on
SSRGs (Table 4-1).
Treatment system influent and effluent to
be sampled daily during 7-day startup;
quarterly after documented stabilization;
semiannually after established trend or
continued stabilization. Effluent sampling
frequency would be determined by
discharge permit.
Long-term O&M plan to be implemented
for treatment system
Influent trench and pipe = 1,200 ft
Effluentjrench and pipe = 500 ft
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ERH with VE/Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/ MNA/UV
Ox/FTO and GAC

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Soil Vapor Treatment System: The selected soil vapor treatment
process, FTO for the first year followed by GAC for the remaining years,
would be housed in the treatment compound alongside the groundwater
treatment system.

Treatment criteria will be determined in accordance with the SCAQMD
discharge permit. Target destruction efficiency would average 99% with
concentrations of combustion by-products (e.g., dioxin) below
background concentrations during FTO operation and low (approved)
concentrations of vinyl chloride and 1,4 dioxane emissions during GAC
operation.

Total design system flow of 2,000 scfm.
Estimated average first year influent
vapor concentration of 315 ppm
Treatment system influent and effluent to
be sampled daily during 7-day startup;
weekly after documented stabilization or
trend; quarterly or in accordance with
discharge permit thereafter.
Additional monitoring via PID will be
performed to supplement sampling data
and to schedule timing for switching on-
line wells.
Additional monitoring via PID will be
performed to supplement sampling data
and to schedule timing for switching on-
line wells.

Monitoring Well Network: To be established to assess potential
migration of contaminants and reduction in concentrations. Wells within
each network (Exposition 'A' and 'B') will be situated to characterize
conditions upgradient, downgradient, within plume, and lateral extent of
plume.

Monitoring/Reporting Frequency: Reporting will be performed in
compliance with permits and to document contaminant removal rates,
flows, cleanup forecasts, and groundwater gradient maps, in appropriate
frequency to data collection.

Estimated Project Duration: ERH will require approximately 1 year
for treatment of the >10,000 ppb plume contour source area. Vacuum-
enhanced groundwater extraction and P&T is expected to continue for
approximately 4 additional years. Groundwater monitoring is required
for an additional 5 years for a total of 10 years.

A' Zone: 10 wells, 2-inch diameter,
Schedule 40 PVC, screened 65 to 75 ft
bgs.
'B' Zone: 10 wells, 2-inch diameter,
Schedule 40 PVC, screened 80 to 100 ft
bgs.
'C' Zone: 5 existing wells shall be used
as needed. ___
Semi-annual groundwater monitoring is
recommended based on maximum
average velocity of 0.5 ft/day.
Annual monitoring may be recommended
after demonstration oftreatment.
Approximately 10 years.

Conceptual Design Considerations
Additional requirement of park area (approximately 12,000 ft2) for power system delivery layout.

9.3.7 Alternative SG5b - ERH with VE/Vacuum-Enhanced Groundwater
Extraction/Groundwater P&T/MNA/UV Ox/ GAC

ERH with VE/Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV
Ox/GAC

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Description
The treatment process and conceptual design is the same as described in Alternative SG5a with the exception of vapor
treatment, which would employ only GAC.

GAC absorbs COCs from the extracted vapor for later disposal at an offsite approved facility. GAC is not an effective
method oftreatment for low molecular weight VOCs, such as vinyl chloride, or COCs with low adsorptive capacity, such
as 1,4-dioxane. Further evaluation of the proportion of low molecular weight VOCs in the vapor stream would be
necessary prior to implementing GAC vapor treatment. Assuming cleanup criteria are met, the treated soil vapor would
discharge to the air above the site.

Site Characteristics
The Site Characteristics are the same as Alternative SG5a.
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ERH with VE/Vacuum-Enhanced Groundwater Extraction/Groundwater P&T/MNA/UV
Ox/GAC

Lower Vadose Soil and Exposition Groundwater Remediation Zone
Conceptual Design Components and Assumptions
_ _ _ Component .1
Treatment Criteria: ! » Same as Alternative SG5a.

See Alternative SG4a for the Treatment Criteria. [

Pilot Test: See Alternative SG4a for the Pilot Test design. j • Same as Alternative SG5a.

FuilScaie ERH within 10,000 ppb contour: See AlTe7native"s'G5a"for" [" • "Same as" Aiternative~SG5a7
the ERH conceptual design. •

Vacuum-Enhanced and Groundwater Pumping Well Networks: See • Same as Alternative SG5a.
Alternative SG5a for the vacuum-enhanced and groundwater pumping
well conceptual design.

Groundwater Treatment System: See Alternative SG5a for the • Same as Alternative SG5a.
groundwater treatment system conceptual design.

Soil Vapor Treatment System: The selected soil vapor treatment ! • Same as Alternative SG5a without FTO.
process, GAC, would be housed in the treatment compound alongside the
groundwater treatment system. '

Treatment criteria will be determined in accordance with the SCAQMD j
discharge permit. Target destruction efficiency would average 99% with ;
low (approved) concentrations of vinyl chloride and 1,4 dioxane
emissions during GAC operation.

Monitoring Well Network: See Alternative SG5a for the monitoring • Same as Alternative SG5a.
well network conceptual design.

Monitoring/Reporting Frequency: See Alternative SG5a for the • Same as Alternative SG5a.
monitoring/reporting conceptual design.

Estimated Project Duration: Same as Alternative SG5a. • Approximately 10 years.

Conceptual Design Considerations
Additional requirement of park area (approximately 12,000 ft2) for power system delivery layout. .

9.3.8 Common Elements and Distinguishing Features - Lower Vadose
Soil and Exposition Groundwater Zone Remedial Alternatives

All of the remedial alternatives for this remediation zone include the use of groundwater P&T between
the 10,000 and 1,000 \agfL TCE contours, MNA outside the 10 ug/L contour, and UV Ox for ex-situ
treatment of extracted groundwater. Based on comments received from the State of California during the
Proposed Plan Public Comment Period, these alternatives will also include an additional groundwater
extraction well to be installed within the Exposition 'D' Zone (approximately 120-140 ft bgs) in the
vicinity of monitoring well MW-24. Elevated levels of TCE detected in groundwater from this well
during sampling will be addressed with this extraction well.

Alternatives SG5a and SG5b both use ERH with VE within the 10,000 \igfL contour of the TCE
composite Exposition 'A' and 'B' groundwater plume and vacuum-enhanced groundwater extraction
between the 1,000 and 10,000 jxg/L contours as the primary remedial actions. The only distinguishing
feature between these two alternatives is the ex-situ treatment of extracted soil vapor and secondary vapor
emissions from the UV Ox treatment system. Alternative SG5a would use an FTO unit for the first year
of operation (to handle initial high mass loading) followed by GAC. Alternative SG5b would use GAC
for the entire operation of the ERH and groundwater extraction systems.

Alternatives SG4a and SG4b both use vacuum-enhanced groundwater extraction within the 1,000 [ig/L
contour of the TCE composite Exposition 'A' and 'B' groundwater plume as the primary remedial action.
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Again, the only distinguishing feature between these two alternatives is the ex-situ treatment of extracted
soil vapor and secondary vapor emissions from the UV Ox treatment system. Alternative SG4a would use
an FTO unit for the first year of operation (to handle initial high mass loading) followed by GAC;
Alternative SG4b would use GAC for the entire operation of the vacuum-enhanced groundwater
extraction system.

Alternatives SG2 and SG3 both use in-situ remedial alternatives within the 1,000 \ngfL contour of the
TCE composite Exposition 'A' and 'B' groundwater plume as the primary remedial action. Although
these alternatives address groundwater within the source area of this remediation zone, they do not
address lower vadose zone soil such as Alternatives SG4a, SG4b, SG5a and SG5b discussed above. The
distinguishing feature between these alternatives is the treatment compound selected for application.
Alternative SG2 would involve dispensing chemical oxidants, likely Fenton's reagent, to the subsurface
to oxidize COCs in groundwater, while Alternative SG3 would dispense a hydrogen-release compound to
expedite natural degradation processes (i.e., reductive dechlorination).

9.3.9 Expected Outcomes of Each Alternative

Alternatives SG4a, SG4b, SG5a and SG5b are expected to reduce contaminant concentrations in lower
vadose soil and Exposition groundwater within the source area and limit migration of COCs to viable
aquifers - the primary route of human exposure. However, Alternatives SG4a and SG4b, which utilize
vacuum enhanced extraction, are not expected to effectively reduce VOC contamination within low-
permeability (fine-grained) lithosomes. Contaminant concentrations in groundwater would likely rebound
as leaching occurs from these soils. On the contrary, Alternatives SG5a and SG5b, which utilize ERH
with vapor extraction, are expected to remove existing VOC contamination in lower vadose soil to levels
that prevent impact to the groundwater.

Alternatives SG2 and SG3 rely on saturated conditions for proper dispersion of oxidants and/or substrates
to reduce contaminant concentrations. Similar to Alternatives SG4a and SG4b, COCs trapped in low-
permeability soils may continue to act as a source of contamination for the Exposition groundwater zones
and, potentially, deeper viable aquifers.

10.0 Comparative Analysis of Alternatives

In accordance with the NCP, the remedial alternatives developed for each of the three remediation zones
defined at the Pemaco site were evaluated by comparison to each other to identify relative advantages and
disadvantages. The comparative analysis conducted by EPA was based on the nine criteria specified in
Section 121(b) of CERCLA. For an alternative to be an acceptable remedy it must, at a minimum, satisfy
the statutory requirements of two threshold criteria: 1) Overall Protection of Human Health and the
Environment, and 2) Compliance with Applicable or Relevant and Appropriate Requirements.

The nine CERCLA evaluation criteria are:

1. Overall protection of human health and the environment - addresses whether each alternative
provides adequate protection of human health and the environment and describes how health risks
are eliminated, reduced, or controlled, through treatment, engineering controls, and/or
institutional controls;

2. Compliance with ARARs - Section 121(d) of CERCLA and NCP §300.430(f)(l)(ii)(B) require
that remedial actions at CERCLA sites at least attain legally applicable or relevant and
appropriate federal and state requirements, standards, criteria, and limitations which are
collectively referred to as ARARS unless such ARARS are waived under Section 121(d)(4);

3. Long-term effectiveness and permanence - the ability of a remedy to maintain reliable protection
of human health and the environment over time, once cleanup levels have been met (includes
consideration of residual risk that will remain onsite and the adequacy and reliability of controls);
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4. Reduction of toxicity, mobility, or volume - the anticipated performance of the remedy to
permanently or significantly reduce the toxicity, mobility, and volume of contamination;

5. Short-term effectiveness - addresses the period of time needed to implement the remedy and any
adverse impacts that may be posed to workers, the community, and the environment during
construction and operation of the remedy until cleanup levels are achieved,

6. Implementability - addresses the technical and administrative feasibility of a remedy from design
through construction and operation (availability of services and materials, administrative
feasibility, coordination with other government entities, etc.);

7. Cost - capital, annual O&M and total present worth cost estimates for the remedial alternatives
and indirect costs of each alternative in comparison to other equally protected alternatives;

8. State acceptance; and

9. Community acceptance.

The first two criteria are threshold criteria that must be met by each alternative. The next five criteria are
the primary balancing criteria upon which the comparison is mostly based (criterion descriptions provided
above). The final two criteria are referred to as modifying criteria (based on public comment received
during the Proposed Plan Public Comment Period) to evaluate state and community acceptance.

A comparative analysis for each alternative relative to the nine evaluation criteria listed above is
summarized in Sections 10.1 through 10.3. For each remediation zone, a "No Action" alternative was
included in the comparisons as required in the NCP but was shown to be unacceptable (i.e., did not satisfy
the two threshold criteria), and therefore, was not included in the comparative analysis discussion below.
In addition to the discussion in the following sections, the comparative analysis of remedial alternatives
for the surface and near-surface soil remediation zone, the upper vadose soil and perched groundwater
remediation zone, and the lower vadose soil and Exposition groundwater remediation zone are
summarized in Tables 10-1, 10-2, and 10-3, respectively.

Table 10-1. Comparative Analysis of Remedial Alternatives - Surface and Near-Surface Soil Remediation
Zone

Criterion Selected Remedy - N2 - Soil Cover/Revegetation N3 - Excavation and Offsite Disposal
Overall Protection
of Human Health
and the
Environment

' The soil .cover does not treatjor destroy the COCs
but acts, as containment and_elirnlnates the
pathways to human exposure.

Through monitoring and maintenance of the soil
cover, andliss'ociated vegetative cover,
environmental ami e"cologicaf e'xposure pathways
are eiirniriatecl.'

T|i^soiltco.ver>ai]iows for percolation of
| precipltatio'n afi^'irrigatioif water into the
' subsurface."

I Over.the long term, the organic COCs (SVOCs)
I woliljd^liiwlyln^^ry'attenlSfe.'The^rrietals

C0ps_would perTist'

Migration of the COCs to grbundwater as a result
of percolation'po'ses a min3|5|>ncern since the

' to^adhefe'tigh'tly to ttiefr soil matrix.'
!

The completed soil and vegetative cover is
consistent withlhe planriecTfuture use as a

Soil excavation and offsite disposal would
eliminate the pathways to human and ecological
exposure, and the potential for migration of the
COCs to groundwater

The contaminated soil would have to be transferred
| to an environmentally secure and permitted landfill
! for treatment and/or disposal

The removed soil would be replaced by clean
1 backfill and vegetative cover and no additional
j monitoring for COCs would be required
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Table 10-1. Comparative Analysis of Remedial Alternatives - Surface and Near-Surface Soil Remediation
Zone

Criterion Selected Remedy • N2 - Soil Cover/Revegetation N3- Excavation and Offsite Disposal
recreational area.

Compliance With
ARARs

Long-Term
Effectiveness And
Permanence

Short-term
Effectiveness

The soil cover would eliminate exposure
pathways, thereby complying with health based
ARARs.

Monitoring and maintenance of the vegetative
cover would be performed to assure exposure
pathways remain closed and compliance with
health-based ARARs is maintained.

Reduction of
Toxicity, Mobility
or Volume (TMV)
through Treatment

These impacts "would be minimaTsince the
contaminated soil "would be left in place.

Dust emissions would be mitigated through

Once the soil cover is in place all risks related to
surface and near-surface soil would be
eliminated.

Requires reliance on continued maintenance of
soil cover. The reliance will be reduced once
vegetation is allowed to grow and sustain the soil
cover.

Deed restrictions or institutional controls are
necessary to assure that potential future
development does not disturb "the integrity of the
soil cover.

Erosional processes associated with future
planned use as a recreational area would be
counteracted by regular maintenance.

Ecological receptors that burrow to depths greater
thanjDne-foptjri the areas, of contamination could
contact OTntarrunarits^an^ wojilcj have"to be
controlled via the'maintenance plan:

Soil excavation and offsite disposal would comply
with ARARs by meeting contaminant limits,
health based guidance, and eliminating exposure
pathways

| No monitoring of the backfilled area would be
required since all surface and near-surface COCs

1 would be removed.

• Disposal of the contaminated soil would be
I manifested in accordance with waste management
J and landfill regulations.

_j
Soil excavation and offsite disposal would

• eliminate all risks related to surface and near-
surface soil.

i
I No monitoring of the backfilled area would be
, required since all surface and near-surface COCs

would be removed.

All risk to ecological receptors would be
eliminated.

No deed restrictions or institutional controls
required to reduce risk with respect to future soil
contact.

Erosional concerns would be eliminated.

No reductioji in TMY ofmetals; however, they
are not consider»l,rn6bile.in thefenvironment,
particularly after placement ofa soil cover.

Natural attenuation.ofSyOCs^wbuld take many
years,'eventually" re'ducing TMV. The SVOCs are
not.considered very mobile, particularly after
placement ofa soil cover.

Soil cover_does not address statutory preference
fo7remedies-that employ treatment as a principal
element"'

Although a soil cover would not treat the COCs it^ .̂™%r.~T .̂-*'s? .̂'̂ ĵ **5iss*w.y«3s»~
would eliminate the risk of exposure; thus
demonstratlng~gbo"d short tenri*effectiveness.

Potential^nort-term impacts to remedial
^SW*ttW.*>*-^* *-&? -MVr̂ -, w.̂ 31 ̂ £&Sf*!&g!?e'** ,

construction workers, the community, or the

Relative to the contaminated site, TMV would be
reduced.

Relative to the disposal site, toxicity and volume
would remain the same until treated.

Mobility would remain the same until treated at the
offsite disposal facility. Any disposal would be
performed at an environmentally secure and
permitted landfill for treatment and/or disposal.

Soil excavation and offsite disposal meets the
statutory preference for remedies since it is directed
at the contaminants posing the principal threat.

Soil excavation and offsite disposal would
eliminate all risk once the soil is removed from the
site.

Soil excavation and hauling could potentially
generate significant quantities of dust that could
pose short-term impacts to remedial construction
workers, the community, or the environment. These
impacts would be mitigated through engineering
controls (dust suppression), air monitoring, and
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Table 10-1. Comparative Analysis of Remedial Alternatives - Surface and Near-Surface Soil Remediation
Zone

Criterion

Implementability

Estimated Cost1

Direct Capital Cost
Annual O&M Cost
O&M Present Worth

Total Present Worth

Selected Remedy - N2 - Soil Cover/Revegetation
engineering controls (dust suppression), air
monitoring, and personal protective equipment.

No technical constraints.

May require regulatory waivers for leaving soil in
place that exceeds PRGs and SSRGs.

Action would require administration and
enforcement of institutional controls to prevent
future residential development.

Action would require administration of long-term
soil cover monitoring and maintenance program.

The engineering services and materials would be
readily available for constructing a soil cover.

$358,000
$25,000

$415,000
(30 yr term at 4.25% interest)

$773,000

N3 - Excavation and Offsite Disposal
personal protective equipment.

Additional engineering controls would be required
to mitigate traffic, noise, and dust from the trucks
hauling soil off site.

No technical constraints.

Action will require administration of an excavation
and endpoint sampling plan

Action will require administrative documentation
of waste profiling, classification, and disposal

The engineering services and materials would be
readily available for excavation and offsite
disposal.

$1,310,000
No O&M would be required.
No O&M would be required.

$1,310000
NOTES:
L Cost estimates and present worth values are rounded to three significant figures. Cost estimates are considered order-of-

magnitude with an expected accuracy of plus 50 to minus 30 percent.

10.1 Surface and Near-Surface Soil Remediation Zone

10.1.1 Overall Protection of Human Health and the Environment

All of the Surface and Near-Surface Soil Remediation Zone alternatives, except for Alternative Nl (No
Action), would reduce current baseline risks and would provide some level of protection to human health
and the environment.

Alternative N3 (Excavation and Offsite Disposal) would provide the highest degree of protection to
human health and the environment from COCs in surface and near-surface soils because COCs would be
physically removed from the site and disposed in a secure landfill with long-term maintenance. This
alternative would eliminate potential pathways to human and ecological exposure at the Site and the
potential for migration of COCs to groundwater through percolation.

Although Alternative N2 (Soil Cover/Revegetation) would not physically remove COCs, the 1-foot soil
cover would reduce the likelihood of direct contact with these soils. Because this is the primary route of
human and ecological exposure to COCs, this alternative would be protective of human health and the
environment. Migration of COCs to groundwater as a result of percolation is considered a minor concern
since the COCs (PAHs, metals) are characteristically non-mobile as demonstrated by the duration they
have remained in place at the Site. Additionally, the percolation of water through these soils would create
favorable conditions for natural bioattenuation of the organic COCs over time. Through maintenance ofa
vegetative cover and quarterly inspections for erosion, this alternative would prevent future direct
exposure. The addition of a non-woven geotextile layer below the soil cover would enhance this option by
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acting as an indicator of excessive erosion and providing an additional layer to ensure the effectiveness of
the soil cover.

10.1.2 Compliance with the ARARs

The screening of the ability of alternatives to comply with ARARs included a review of ARARs and
TBCs as discussed in Section 13.2.

Alternative N3 (Excavation and Offsite Disposal) would meet ARARs through physical removal of
surface and near surface soils from the Site and transportation of the affected soils to a certified landfill.
Alternative N2 (Soil Cover/Revegetation) would meet ARARs through the elimination of potential
exposure pathways. Alternative Nl (No Action) would not meet ARARs.

10.1.3 Long-Term Effectiveness and Permanence

Alternative N3 (Excavation and Offsite Disposal) would afford the highest degree of long-term
effectiveness and permanence because surface and near surface soils would be physically removed from
the site. The soil would be placed in a secured and managed landfill facility with long-term controls in
effect. This would effectively eliminate risks from direct contact in this remediation zone.

Alternative N2 (Soil Cover/Revegetation) is considered adequate and reliable in eliminating exposure
risks and preventing migration of COCs (via erosion). This alternative would require indefinite surface
inspections and implementation of corrective actions (e.g., maintenance and/or repair of surfaces in order
to address erosion and surface wear) to remain effective. This ROD has included the above corrective
actions as an institutional control for the site in order to maintain the integrity of the soil cover.

10.1.4 Reduction of Toxicity, Mobility, and Volume (TMV) through
Treatment

By physically transferring all contaminated soil offsite to a secure landfill, Alternative N3 (Excavation
and Offsite Disposal) would reduce the TMV of surface and near-surface soils at the Site, but the toxicity
and volume of the contaminated soils would remain until treated. Secure lined landfills with leachate
collection systems, by design, reduce mobility. RCRA hazardous materials are subject to pre-placement
treatment to meet land disposal restrictions, which, if required, would reduce toxicity.

Although Alternative N2 (Soil Cover/Revegetation) would not reduce the toxicity or volume of COCs
within this remediation zone, this alternative would provide significant reductions in contaminant
mobility at the Site. The lack of reduction in toxicity and volume would be compensated for by the
elimination of potential exposure routes.

10.1.5 Short-Term Effectiveness

Alternative N2 (Soil Cover/Revegetation) is anticipated to have the greatest short-term effectiveness for
quickly achieving RAOs (one to two months for construction of soil cover) with minimal impact to
remedial construction workers, the community, and the environment. Potential short-term risks consist of
dust emissions, which could be mitigated through engineering controls (dust suppression), air monitoring,
and PPE.
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Table 10-2. Comparative Analysis of Remedial Alternatives - Upper Vadose Soil and Perched Groundwater Remediation Zone

Criterion
SP2a-

Selcctcd Remedy - HVDPE/UV Ox/FTO/GAC
SP2b-

HVDPE/UV Ox/GAC SP3-
In-Situ Chemical Oxidation

SP4-
Enhanced In-Situ Bioremediation

SP5-
Monitored Natural Attenuation

Overall
Protection of
Human Health
and the
Environment

HVDPE in the upper vadose/perched groundwater
zone would effectively eliminate potential exposure
to contaminated soils (via inhalation, ingestion, or
dermal contact to" future construction workers) and
contaminated groundwater (via migration of COCs
in groundwater to domestic production wells)
through a reduction in COCs over time.

A fenced and covered treatment compound would
eliminate public access to the treatment system.

Extracted groundwater would require ex-situ
treatment via UV oxidation. A properly designed
UV oxidation treatment system is protective of
human health and the environment for the removal
of all VOC COCs.

Extracted soil vapor would require ex-situ treatment
via FTO for the first year of operation followed by
GAC. FTO is the most effective thermal treatment
technology available and is capable of handling the
initial liigh mass loading expected from the
HVDPE.

Assumes that prior to implementing GAC, low
molecular weight VOCs (vinyl chloride) and/or
COCs with low adsorptive capacity (1,4-dioxane),
which cannot be effectively treated by GAC, will be
significantly reduced during the first year.

Properly designedJFTO and GAC treatment systems
are'protective of .human health and the'environment
for the destruction of most organic contaminants.

Treatment^compqund must be adequately secured,
maintained, and monitored to prevent leaks and
creation of exposure pathways.

All treatment systems require routine monitoring
and maintenance to assure effective capture of
contaminants in accordance with discharge permits.

All used carbon eventually needs to be disposed in
landfills, or regenerated.

HVDPE in the upper vadose/ perched groundwater
zone would effectively eliminate potential exposure
to contaminated soils (via inhalation, ingestion, or
dermal contact to future construction workers) and
contaminated groundwater (via migration of COCs
in groundwater to domestic production wells)
through a reduction in COCs over time.

A fenced and covered treatment compound would
eliminate public access to the treatment system.

Extracted groundwater would require ex-situ
treatment via UV oxidation. A properly designed
UV oxidation treatment system is protective of
human health and the environment for the removal
of all VOC COCs.

Extracted soil vapor would be treated at the surface
via GAC. A properly designed GAC treatment
system is protective of human health and the
environment for the removal of most organic
contaminants from the effluent stream.

Close monitoring of GAC system influent and
effluent, especially with respect to low molecular
weight VOCs (vinyl chloride) and/or COCs with
low adsorptive capacity (1,4-dioxane) is required to
ensure the system is protective of human health and
the environment

Treatment compound must be adequately secured,
maintained, and monitored to prevent leaks and
creation of exposure pathways.

Both treatment systems require routine monitoring
and maintenance to assure effective capture of
contaminants in accordance with discharge permits.

All used carbon eventually needs to be disposed in
landfills.

The ISCO alternative would reduce
contaminant toxicity in groundwater, reducing
the potential exposure pathway of COCs in
groundwater via migration to domestic
production wells.

ISCO would only provide a partial treatment
solution to the upper vadose zone soil and
perched groundwater zone, because ISCO is
not recommended for in-situ treatment of soil
(difficulty in dispersing oxidants). As such,
potential pathways for exposure via inhalation,
ingestion, or dermal contact to future
construction workers are not eliminated.

The EISB alternative would reduce contaminant
toxicity in groundwater, reducing the potential
exposure pathway of COCs in groundwater via
migration to domestic production wells.

EISB is not recommended for in-situ treatment of
soil since the mechanics of substrate delivery are
unproven and groundwater is required to assist with
dispersion. EISB would provide only a partial
treatment solution to the upper vadose zone soil and
perched groundwater zone. As such, the potential
pathways for exposure via inhalation, ingestion, or
dermal contact to future construction workers are
not eliminated.

MNA may result in reduced contamination;
however, remediation of this zone through
attenuation and degradation processes would be
expected to take 50+ years.

In conjunction with an effective source treatment
alternative, MNA is protective of human health and
the environment by restoring groundwater quality
along plume fringes towards that of drinking water
standards over time.
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Table 10-2. Comparative Analysis of Remedial Alternatives - Upper Vadose Soil and Perched Groundwater Remediation Zone

Criterion
SP2a-

Selected Remedy - HVDPE/UV Ox/FTO/GAC
SP2b-

HVDPE/UV Ox/GAC SP3-
In-Situ Chemical Oxidation

SP4-
Enhanced In-Situ Bioremediation

SP5-
Monitored Natural Attenuation

Compliance With
ARARs

Directly addresses groundwater and soil
contamination, and hence, is expected to achieve
remedial objectives and would be compliant with
ARARs.

Monitoring of remediation area required to assure
compliance with ARARs.

The treatment processes would have to comply with
water discharge and air emission standards.

Ex-situ treatment of groundwater via UV Oxidation
would comply with all ARARs and discharge
requirements.

Ex-situ treatment of vapor via FTO and GAC is
capable of meeting all ARARs and discharge
requirements.

Engineering controls would be established to
manage'any residuals'associated with the FTO and
GAC treatment systems in accordance with
requirements for treatment, storage, and disposal of
solid wastes/used carbon.

A discharge gas scrubber would most likely be
required to reduce acid gas emissions from the
FTO.

Directly addresses groundwater and soil
contamination, and hence, is expected to achieve
remedial objectives and would be generally
compliant with ARARs.

Monitoring of remediation area required to assure
compliance with ARARs.

The treatment processes would have to comply with
water discharge and air emission standards.

Ex-situ treatment of groundwater via UV Oxidation
would comply with all ARARs and discharge
requirements.

Ex-situ treatment of vapor via GAC capacity would
likely result in non-compliance with ARARs (i.e.,
discharge requirements) due to the presence of low
molecular weight VOCs such as vinyl chloride or
COCs with low adsorptive capacity such as 1,4
dioxane. These compounds have been detected at
elevated concentrations within this zone.
Consequently they must be monitored carefully; or
if in high enough concentrations, a treatment
alternative other than GAC should be used in order
to be protective of the environment.

Engineering controls would be established to meet
associated requirements for treatment, storage, and
disposal of used carbon.

Reduction of COCs would eliminate groundwater
exposure pathways, thereby complying with
groundwater ARARs.

Will not achieve subsurface soil ARARs.

Monitoring of remediation area required to assure
compliance with chemical-based ARARs.

Degradation of chlorinated VOCs would eliminate
groundwater exposure pathways, thereby complying
with groundwater ARARs.

Will not achieve subsurface soil ARARs.

Monitoring of bioremediation area required to
assure compliance with ARARs and TBCs.

MNA would not actively address upper vadose soil
zone/perched groundwater zone, although natural
attenuation may eventually result in general
compliance with groundwater ARARs (although
this could take many years).

Would not address subsurface soil remedial
objectives. Subsurface soil ARARs would not be
met because subsurface soil contaminants would
not be mitigated.
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Table 10-2. Comparative Analysis of Remedial Alternatives - Upper Vadose Soil and Perched Groundwater Remediation Zone

Criterion
SP2a-

Selected Remedy - HVDPE/UV Ox/FTO/GAC
SP2b-

HVDPE/UV Ox/GAC
SP3-

In-Situ Chemical Oxidation

SP4-
Enhanced In-Situ Bioremediation

SP5-
Monitored Natural Attenuation

Long-Term
Effectiveness
And
Permanence

Long-term effectiveness (for meeting RAOs) would
be achieved because HVDPE proactively removes
and treats COCs.

Removal of contaminants within the perched
groundwater zone and upper vadose zone from the
Site would be permanent.

HVDPE process consists of generally conventional
and well- proven technologies and is expected to be
highly reliable when adequately operated and
maintained.

UV oxidation is a well proven and effective method
of treatment over time when adequately operated
and maintained.

The effectiveness of UV oxidation is dependent on
the aqueous stream being able to transmit UV light;
i.e., low turbidity and metal ions <10 mg/L.

Pretreatment of the influent (via GAC) can
minimize cleaning and maintenance of the UV
reactor and ensure an effective method oftreatment
over time.

FTO. is a highly effective^treatment process for the
desfructiqn,of all VOCs. ̂ Contaminants are
permanently destroyed onsite^roughlFTO.

Carbon adsorption ista well-proven and effective
method of treatment frv£rtirne?when adequately
operated and maintained;,howeyer, permanent
destruction 'ofjfihe'COCs^quldlake.place^at an
offsite approved facility.; Assumes that prior to
^ r t-t _Fr Vrjt' ' ' '~r-. ^f-^ ' "'- '*• ' -f -* I -' '—

implementing GAC, low molecular -weight VOCs
(vinyl chloride) and/or. COCs .with low adsbrptive
capacity (1,4-dioxane^i which 'cannot b"e effectively
treated, by "GAC, "will beC significantly reduced
durjng'the'first year.

Routine monitoring pfthe/treatment process would
be performed to assure effectiveness over time.

Long-term effectiveness (for meeting RAOs) would
be achieved because HVDPE proactively removes
and treats COCs.

Removal of contaminants within the perched
groundwater zone and upper vadose zone from the
Site would be permanent.

HVDPE process consists of generally conventional
and well- proven technologies and is expected to be
highly reliable when adequately operated and
maintained.

UV oxidation is a well proven and effective method
of treatment over time when adequately operated
and maintained.

The effectiveness of UV oxidation is dependent on
the aqueous stream being able to transmit UV light,
i.e., low turbidity and metal ions <10 mg/L.

Pretreatment of the influent (via GAC) can
minimize cleaning and maintenance of the UV
reactor and ensure an effective method of treatment
over time.

Carbon adsorption is a well proven and effective
method of treatment over time when adequately
operated and maintained.

COCs are adsorbed by the carbon; however,
permanent destruction of the COCs would take
place at an offsite approved facility.

Carbon adsorption is not as effective on low
molecular weight VOCs such as vinyl chloride or
COCs with low adsorptive capacity such as
1,4 dioxane.

Routine monitoring of the treatment process would
be performed to assure effectiveness over time.

ISCO would permanently remove COCs and
expedite natural attenuation of remaining site
contaminants.

Monitoring of the remediation area required to
assure long-term effectiveness over time.

Long-term effectiveness dependent on success of
each injection event (3 injection events proposed
with a 1 month period between events).

Pilot test recommended to confirm site
characteristics.

Chemical oxidation is a well-developed,
increasingly used process that has proven effective
for the destruction of many of the VOCs present in
the perched groundwater.

EISB would expedite natural attenuation of
chlorinated VOCs.

Not effective for treating compounds (e.g., benzene,
toluene) that biodegrade under aerobic conditions;
would have to address these compounds aerobically
before or after reductive dechlorination.

Monitoring of the remediation area required to
assure effectiveness over time.

Design is for one-time application of HRC®; the
need for reapplication will depend on actual site-
specific biodegradation performance.

Pilot test recommended to confirm site
characteristics.

Effectiveness of natural attenuation in restoring
subsurface soil and groundwater quality to RAOs in
a reasonable timeframe without a pro-active
technology is not likely.

Long-term effectiveness and permanence of other
alternatives, however, may be documented by
MNA.
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Table 10-2. Comparative Analysis of Remedial Alternatives - Upper Vadose Soil and Perched Groundwater Remediation Zone

Criterion
SP2a-

Selected Remedy - HVDPE/UV Ox/FTO/GAC
SP2b-

HVDPE/UV Ox/GAC SP3-
In-Situ Chemical Oxidation

SP4-
Enhanced In-Situ Bioremediation

SP5-
Monitored Natural Attenuation

Reduction of
Toxicity, Mobility
or Volume (TMV)
through
Treatment

HVDPE allows for good control over contaminant
mobility and a reduction in contaminant volume for
both soil and groundwater.

UV oxidation required during treatment process,
because it is effective in treatment of 1,4-dioxane.

Estimated volume of soil exceeding ARARs is
approximately 80,000 to 95,000 cubic yards;
estimated volume of groundwater exceeding
ARARs is approximately 1.4 million gallons.

Extracted water and vapor would require treatment
via ex-situ treatment alternatives UV Ox, FTO, and
GAC.

UV oxidation is a very effective treatment method
for reducing the TMV of almost all organic
contaminants. All COCs would be completely
destroyed onsite with no residual wastes to manage.

FTO locally destroys contaminants resulting in a
permanent reduction in TMV of COCs. The
generation of acid gasses in the effluent stream of
the FTO can be controlled through the operation of
a scrubber.

The mobility and volume of COCs are greatly
reduced as they become adsorbed to the GAC.
Toxicity is not reduced onsite but is typically
performed at the disposal facility via thermal
oxidation. Carbon that has "exceeded its useful
lifespan would be transported for offsite
regeneration or landfilling.

Some degradation products, such as vinyl chloride
and smaller molecules (e.g., 1,4 dioxane) are not
adsorbed well. Consequently they must be
monitored carefully to be sure the TMV of these
contaminants are being addressed.

HVDPE allows for good control over contaminant
mobility and a reduction in contaminant volume for
both soil and groundwater.

UV oxidation required during treatment process,
because it is effective in treatment of 1,4-dioxane.

Estimated volume of soil exceeding ARARs is
approximately 80,000 to 95,000 cubic yards;
estimated volume of groundwater exceeding
ARARs is approximately 1.4 million gallons.

Extracted water and vapor would require treatment
via ex-situ treatment alternatives UV Ox and GAC.

UV oxidation is a very effective treatment method
for reducing the TMV of almost all organic
contaminants. All COCs would be completely
destroyed onsite with no residual wastes to manage.

The mobility and volume of COCs are greatly
reduced as they become adsorbed to the GAC.

Toxicity is not reduced onsite but is typically
performed at the disposal facility via thermal
oxidation.

Carbon that has exceeded its useful lifespan would
be transported for offsite regeneration or landfilling.

Some degradation products, such as vinyl chloride
and smaller molecules (e.g., 1,4 dioxane) are not
adsorbed well. Consequently they must be
monitored carefully to be sure the TMV of these
contaminants are being addressed.

Fenton's reagent (most aggressive oxidant
available) is expected to reduce toxicity of
contaminants in groundwater. The mobility and
volume of contamination will also be reduced by
this alternative.

The TMV of upper vadose zone soils would not be
reduced by ISCO because there is no conventional
method available to adequately distribute the
oxidation reagent though the soil.

Estimated treatment area is 168,000 square ft;
approximate thickness would include entire perched
groundwater zone (2 to 3 ft).

Because of physical limitations of delivery of
electron donors in the heterogeneous subsurface,

I there will likely be areas of contamination that
remain.

HRC® has proven to reduce toxicity of chlorinated
VOCs into harmless compounds over time. The
mobility and volume of chlorinated VOCs will also
be reduced by this alternative.

Not effective for treating compounds (e.g., benzene,
toluene) that biodegrade under aerobic conditions;
would have to address these compounds aerobically
before or after reductive dechlorination.

The TMV of upper vadose zone soils would not be
reduced by in-situ bioremediation.

Estimated treatment area is 168,000 square ft;
approximate thickness would include perched
groundwater zone (2 to 3 ft).

MNA is a not an active treatment alternative and is
therefore not considered effective in reduction of
TMV.

j Because of physical limitations of delivery of
substrates in the heterogeneous subsurface, there
will likely be areas of contamination that remain.

Incomplete dechlorination may result in
proliferation of daughter products (e.g., vinyl
chloride, DCE).

; MNA may result in reduced TMV in both
l media of this remediation zone through
i attenuation and degradation processes, but not
; within a reasonable timeframe.

Purge water from semiannual monitoring
events would be produced that would require
treatment prior to disposal.

Estimated volume of soil exceeding TBCs is
approximately 80,000 to 95,000 cubic yards;
estimated volume of groundwater exceeding
ARARs is approximately 1.4 million gallons.
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Table 10-2. Comparative Analysis of Remedial Alternatives - Upper Vadose Soil and Perched Groundwater Remediation Zone

Criterion
SP2a-

Selected Remedy - HVDPE/UV Ox/FTO/GAC
SP2b-

HVDPE/UV Ox/GAC SP3-
In-Situ Chemical Oxidation

SP4-
Enhanced In-Situ Bioremediation

SP5-
Monitored Natural Attenuation

Short-term
Effectiveness

Air emissions from vapor treatment would comply
with air emission standards.

Risks to workers performing remedial and
monitoring activities can be controlled and
mitigated with proper health and safety measures
(e.g. air monitoring, personal protective equipment).

Estimated project duration is 5 years + 5 additional
years of monitoring; RAOs will likely be met.

The UV oxidation requires that caustic oxidants be
stored at the treatment facility. Risks to workers
from oxidant storage and handling and from
monitoring activities can be controlled and
mitigated with proper health and safety measures;
e.g., air monitoring and personal protective
equipment.

Due to the high effectives of FTO, the production of
combustion by-products (e.g. dioxin) above
background concentrations is unlikely.

Evaluation of the air emissions may be required to
demonstratejio'significant impact to the community
from'combustion by-products.

Transportation,of used carbon to an offsite facility
forre^neratioiLorrdisposal would reiquire
hazardousiwaste manifesting and increase local
traffic.

Risks.tp, workers performing monitoring activities
ofjDpth'tfeatmentTsVstems'can be.controlled and
mitigated with proper health and safetyjneaSures;
e.g^ air monitbring'and personal protective
equipment.

Air emissions from vapor treatment would comply
with air emission standards.

Risks to workers performing remedial and
monitoring activities can be controlled and
mitigated with proper health and safety measures
(e.g. air monitoring, personal protective equipment).

Estimated project duration is 5 years +
5 additional years of monitoring; RAOs will likely
be met.

The UV oxidation requires that caustic oxidants be
stored at the treatment facility. Risks to workers
from oxidant storage and handling and from
monitoring activities can be controlled and
mitigated with proper health and safety measures;
e.g., air monitoring and personal protective
equipment.

Transportation of used carbon to an offsite facility
for regeneration or disposal would require
hazardous waste manifesting and increase local
traffic.

Risks to workers performing monitoring activities
of both treatment systems can be controlled and
mitigated with proper health and safety measures;
e.g., air monitoring and personal protective
equipment.

Nature of alternative does not require ex-situ
engineering controls or treatment options.

Risks to workers performing remedial and
monitoring activities can be controlled and
mitigated with proper health and safety measures
(e.g. air monitoring, PPE).

Estimated project duration is 1 year plus a
minimum of 5 years of monitoring; RAOs may not
be met in all subsurface areas (delivery of electron
donors).

Nature of alternative does not require ex-situ
engineering controls or treatment options.

Risks to workers performing remedial and
monitoring activities can be controlled and
mitigated with proper health and safety measures
(e.g. air monitoring, PPE).

Estimated project duration is 1 year plus a
minimum of 5 years of monitoring; RAOs may not
be met (delivery of oxidants).

No additional risks beyond those posed by current
conditions.

Risks to workers performing monitoring activities
are relatively minimal and can be controlled and
mitigated with proper health and safety measures
(e.g. PPE).

Estimated project duration is 50+ years, RAOs will
likely not be met.

.L
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Table 10-2. Comparative Analysis of Remedial Alternatives - Upper Vadose Soil and Perched Groundwater Remediation Zone

Criterion
SP2a-

Selected Remedy - HVDPE/UV Ox/FTO/GAC
SP2b-

HVDPE/UV Ox/GAC SP3-
In-Situ Chemical Oxidation

SP4-
Enhanced In-Situ Bioremediation

SP5-
Monitored Natural Attenuation

Implementability HVDPE process consists of generally conventional,
well proven, and implementable technologies and is
expected to be highly reliable when adequately
operated and maintained. Personnel, equipment, and
materials generally available for
implementation/operation of HVDPE.

Groundwater monitoring would indicate
effectiveness of HVDPE as well as the status of the
contaminant plume. System modifications may be
added if warranted based on
performance/monitoring data.

Administrative requirements, such as discharge
permits for treated vapor and groundwater are all
feasible.

Disruption of portion of Maywood Riverfront Park
(MRP) for approximate 2-month period during
implementation^

UV oxidation is an'established technology with
i sufficient ^vendors and no unusual technical
j problems anticipated. Consideration should be
! given to the turbidity and hardness of the aqueous

stream, which'can interfere with the oxidation
process. This alternative is administratively'feasible
since state and local agency permits are routinely
issued. The system can be modified or improved
based bn.treatment[results; e.g., pfefiltration to
combat fouling pf the quartz sleeves, which
transmit UV light

FTO is a relatively new technology with few
veridofs^hpweyef, use of the technology is well
documented^andno^nusual technical problems
would be'expected-'lThe'technology is anticipated
to be administratively feasible since similar systems
have.been.operating in the area since 1998 and the
system does not have measurable' emissions of
dioxin - a by-product of combustion. No
modificatipnsjare 'anticipated.

Carbon^treatment is^a mature and very reliable
technology with many vendors. No unusual
technical problems are anticipated.

The LTV, FTO, and^GAC systems require
occupatio;n 6Ja"srrMl;area,of the MRP until the
cle"anup^objectives^arereached.vOperatiori'and
maintenance personnei, materials, and utilities are
readil/availableforinfflace forex situ treatment
systems since they have been previously operated at
the site.

HVDPE process consists of generally conventional,
well proven, and implementable^ technologies and is
expected to be highly reliable when adequately

1 operated and maintained.

| Personnel, equipment, and materials generally
j available for implementation/operation of HVDPE.

Groundwater monitoring would indicate
effectiveness of extraction and treatment as well as
the status of the contaminant plume. System
modifications may be added if warranted based on

! performance/monitoring data.

| Administrative requirements, such as discharge
permits for treated vapor and groundwater are all
feasible.

Disruption of portion of MRP for approximate 2-
month period during implementation.

UV oxidation is an established technology with
sufficient vendors and no unusual technical
problems anticipated. Consideration should be
given to the turbidity and hardness of the aqueous
stream, which can interfere with the oxidation
process. This alternative is administratively feasible
since state and local agency permits are routinely
issued. The system can be modified or improved
based on treatment results; e.g., prefiltration to
combat fouling of the quartz sleeves, which
transmit UV light.

Carbon treatment is a mature and very reliable
technology with many vendors. No unusual
technical problems are anticipated. Operation and
maintenance personnel, materials, and utilities are
readily available. This alternative is
administratively feasible since state and local
agency permits are routinely issued. The system can
be modified or improved based on treatment results.

The UV and GAC systems require occupation ofa
small area of the MRP until the cleanup objectives
are reached.

Operation and maintenance personnel, materials,
and utilities are readily available or in place for ex
situ treatment systems since they have been
previously operated at the site.

Modifications to the system may be warranted
based on system performance/monitoring data (e.g.,
additional injection events)

Groundwater monitoring would provide indication
of effectiveness of groundwater treatment and status
of contaminant plume.

Personnel, equipment, and materials generally
available for implementation/operation oUSCO.

Pilot test needed to establish suitability of method
and to obtain additional design information.

Administratively feasible; injection permits
required from appropriate state and local agencies.

Disruption of portion of MRP for approximate 2-
month period.

Modifications to the system may be warranted
based on system performance/monitoring data (e.g,
additional injection events).

Groundwater monitoring would provide indication
of effectiveness of groundwater treatment and status
of contaminant plume.

Personnel, equipment, and materials generally
available for implementation/operation of m-situ
bioremediation.

Pilot test needed to establish suitability of method
and to obtain additional design information.

Administratively feasible; injection permits
required from appropriate state and local agencies.

Disruption of portion of MRP for approximate 2-
month period.

Technically feasible. Modifications, such as
additional monitoring wells, can be easily
implemented with a minimal amount of disturbance
to the MRP.

Groundwater monitoring would provide indication
of status of contaminant plume.

Personnel, equipment, and materials generally
available for implementation/operation of MNA.

Administratively feasible.
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Table 10-2. Comparative Analysis of Remedial Alternatives - Upper Vadose Soil and Perched Groundwater Remediation Zone

Criterion
SP2a-

Selected Remedy - HVDPE/UV Ox/FTO/GAC
SP2b-

HVDPE/UV Ox/GAC SP3-
In-Situ Chemical Oxidation

SP4-
Enhanced In-Situ Bioremediation

SP5-
Monitored Natural Attenuation

Estimated Cost

Direct Capital Cost

Annual O&M Cost

"O&M Present
Worth

"Total" Present Worth

$1,410,000 $906,000

$1,100,000 $595,000

$3,430,000
(5 yr term at 4.25% interest for O&M;

5 yr. term at 5.0% for additional monitoring)
$4,840,000

$2,700,000
(5 yr term at 4.25% interest for O&M;

_5_yr. term at_5_.0% for_additional monitoring)
$3,616,000

$1,850,000

$133,000

$691,000
(6 yr term at 4.25% interest)

$2,540,000

$1,010,000

$140,000

$726,000" ~
(6 yr term at 4.25% interest)

$131,000

$112,000

$2,300,000
(50 yr term at 4.25% interest)

$1,740,000 $2,430,000
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Table 10-3. Comparative Analysis of Remedial Alternatives - Lower Vadose Soil and Exposition Groundwater Remediation Zone

Criterion SG2 - ISCO/ISCR/P&T/MNA/UV Oxidation SG3 - EISB/P&T/MNA/UV Oxidation

SG4a - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV

Oxidation/FTO/GAC
SG4b - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV Oxidation/GAC

Selected Remedy - SGSa - ERH with
VE/Vacuum-Enhanced Groundwater

Extraction/P&T/UV Oxidation/FTO/GAC

SG5b - ERH with VE/Vacuum-Enhanced
Groundwater Extraction/P&T/UV

Oxidation/ GAC

Overall Protection
of Human Health
and the
Environment

This alternative would reduce
contaminant concentrations within the
source area (>1,000 ppb composite TCE
groundwater plume) through ISCO or
ISCR. Selection of ISCO or ISCR would
depend on bench and pilot study results.

P&T between the 10 and 1,000 ppb
composite TCE groundwater plume
would reduce contaminant volume and
limit migration of contaminants to viable
aquifers - the primary route for exposure.

MNA would be used outside the 10 ppb
composite TCE groundwater plume to
demonstrate plume reduction and/or
point of compliance.

Extracted groundwater would require ex-
situ treatment via UV oxidation. A
properly designed UV oxidation
treatment system is protective of human
health and the environment for the
removal of all VOC COCs.

The treatment compound must be
adequately secured, maintained, and
monitored to prevent leaks and creation
of exposure pathways.

The treatment system would require
routine monitoring and maintenance to
assure effective capture of contaminants
in accordance with discharge permits.

COCs are effectively destroyed onsite.

This alternative would reduce
contaminant concentrations within the
source area (> 1,000 ppb composite TCE
groundwater plume) through EISB.
Selection of an appropriate electron
donor substrate would depend on bench
and pilot study results.

| P&T between the 10 and 1,000 ppb
i composite TCE groundwater plume
1 would reduce contaminant volume and

limit migration of contaminants to viable
aquifers - the primary route for exposure.

j MNA would be used outside the 10 ppb
composite TCE groundwater plume to
demonstrate plume reduction and/or point
of compliance.

Extracted groundwater would require ex-
situ treatment via UV oxidation. A
properly designed UV oxidation
treatment system is protective of human
health and the environment for the
removal of all VOC COCs.

The treatment compound must be
adequately secured, maintained, and
monitored to prevent leaks and creation
of exposure pathways.

The treatment system would require
routine monitoring and maintenance to
assure effective capture of contaminants
in accordance with discharge permits.

COCs are effectively destroyed onsite.

-J.

This alternative would reduce
contaminant concentrations within the
source area (>1,000 ppb composite TCE
groundwater plume) through vacuum
enhanced groundwater extraction - an
effective and well-proven technology for
physically removing contamination.

P&T between the 10 and 1,000 ppb
composite TCE groundwater plume
would reduce contaminant volume and
limit migration of contaminants to viable
aquifers - the primary route for exposure.

MNA would be used outside the 10 ppb
composite TCE groundwater plume to
demonstrate plume reduction and/or
point of compliance.

Extracted groundwater would be treated
via UV oxidation. A properly designed
UV oxidation treatment system is
protective of human health and the
environment for the removal of all VOC
COCs.

Extracted soil vapor would be treated via
FTO for the first year followed by GAC
for the remaining 14 years. A properly
designed FTO treatment system is
protective of human health and the
environment through COC destruction.
FTO is 99.9% effective (i.e., no products

j of incomplete combustion). Evaluation
; of the vapor stream after one year will

indicate whether the contaminant mass
loading has been reduced to the extent
that GAC is protective of human health
and the environment.

A properly designed GAC treatment
system is protective of human health and
the environment for the removal of most
organic contaminants from the effluent
stream (i.e., low molecular weight VOCs
such as vinyl chloride and COCs with
low adsorptive capacity such as 1,4-
dioxane would not be absorbed by the
GAC).

Treatment compounds and systems must
be adequately secured, maintained, and
monitored to assure effective capture of
contaminants and the elimination of
potential additional exposure pathways.

This alternative would reduce
contaminant concentrations within the
source area (> 1,000 ppb composite TCE
groundwater plume) through vacuum
enhanced groundwater extraction - an
effective and well-proven technology for
physically removing contamination.

P&T between the 10 and 1,000 ppb
composite TCE groundwater plume
would reduce contaminant volume and
limit migration of contaminants to viable
aquifers - the primary route for exposure.

MNA would be used outside the 10 ppb
composite TCE groundwater plume to
demonstrate plume reduction and/or
point of compliance.

Extracted groundwater would be treated
via UV oxidation. A properly designed
UV oxidation treatment system is
protective of human health and the
environment for the removal of all VOC
COCs.

Extracted soil vapor would be treated via
GAC. A properly designed GAC
treatment system is protective of human
health and the environment for the
removal of most organic contaminants
from the effluent stream (i.e., low
molecular weight VOCs such as vinyl
chloride and COCs with low adsorptive
capacity such as 1,4-dioxane would not
be absorbed by the GAC).) Evaluation
of the vapor stream will indicate whether
GAC will provide adequate protection of
human health and the environment.

Treatment compounds and systems must
be adequately secured, maintained, and
monitored to assure effective capture of
contaminants and the elimination of
potential additional exposure pathways.

COCs are effectively destroyed onsite
using UV oxidation.

All used carbon eventually needs to be
disposed in a landfill or regenerated.

This alternative would destroy
contaminants within 10,000 ppb TCE
composite groundwater plume using
ERH with VE.

Vacuum enhanced groundwater
extraction between the 1,000 and 10,000
ppb composite TCE groundwater plume
would reduce contaminant volume and
limit migration of contaminants

P&T between the 10 and 1,000 ppb
composite TCE groundwater plume
would reduce contaminant volume and
limit migration of contaminants to viable
aquifers - the primary route for exposure.

MNA would be used outside the 10 ppb
composite TCE groundwater plume to
demonstrate plume reduction and/or point
of compliance.

Extracted groundwater would be treated
via UV oxidation. A properly designed
| UV oxidation treatment system is'

protective of human health'and'the
environment for the removal of all VOC
COCs.

Extracted soil vapor would be treated via
FTO for the first year followed by GAC
for the remaining 14 years. A properly

i designed FTO treatment" system is
| protective of liuman health and the;
I environment through'C6c?destruction.
! FTO is 99.9%'effectivV(i.~eJ"no products
i of incomplete combustion). lEyaluatiqn
! of the vapor stream after one yean/will
j indicate, whether the contaminant mass
i loading_has been fe"duced to the'extent
i thaf'GAC is protective?bf liuman'health

and th^environment.

A properly designed GAC treatment
systenus protective of humanhealtlrand
the'environment for the removal of most
organic contaminants from the effluent
stream (i.e.," low .molecular weight YOCs
such as. vinyl chloride arid COCs with
low adsorptive,capacity such as 1,4-
dioxane would not be absorbed by the
GAC).

Treatment compounds and systems^ must
be adequately'secured, 'maintained,'and
monitoredjo assure effective_capture of

This alternative would destroy
contaminants within 10,000 ppb TCE
composite groundwater plume using
ERH with VE.

Vacuum enhanced groundwater
extraction between the 1,000 and 10,000
ppb composite TCE groundwater plume
would reduce contaminant volume and
limit migration of contaminants.

P&T between the 10 and 1,000 ppb
composite TCE groundwater plume
would reduce contaminant volume and
limit migration of contaminants to viable
aquifers - the primary route for exposure.

MNA would be used outside the 10 ppb
composite TCE groundwater plume to
demonstrate plume reduction and/or
point of compliance

Extracted groundwater would require ex-
situ treatment via UV oxidation. A
properly designed UV oxidation
treatment system is protective of human
health and the environment for the
removal of all VOC COCs.

Extracted soil vapor would be treated via
GAC. A properly designed GAC
treatment system is protective of human
health and the environment for the
removal of most organic contaminants
from the effluent stream (i.e., low
molecular weight VOCs such as vinyl
chloride and COCs with low adsorptive
capacity such as 1,4-dioxane would not
be absorbed by the GAC) Evaluation of
the vapor stream will indicate whether
GAC will provide adequate protection of
human health and the environment.

Treatment compounds and systems must
be adequately secured, maintained, and
monitored to assure effective capture of
contaminants and the elimination of
potential additional exposure pathways.

COCs are effectively destroyed onsite
using UV oxidation.

All used carbon eventually needs to be
disposed in a landfill or regenerated.
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Table 10-3, Comparative Analysis of Remedial Alternatives - Lower Vadose Soil and Exposition Groundwater Remediation Zone

Criterion SG2 - ISCO/ISCR/P&T/MNA/UV Oxidation SG3 - EISB/P&T/MNA/UV Oxidation

SG4a - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV

Oxidation/FTO/GAC
SG4b - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV Oxidation/GAC

Selected Remedy - SGSa - ERH with
VE/Vacuum-Enhanced Groundwater

Extraction/P&T/UV Oxidation/FTO/GAC

SG5b - ERH with VE/Vacuum-Enhanced
Groundwater Extraction/P&T/UV

Oxidation/GAC

Compliance With
ARARs

Long-Term
Effectiveness And

Permanence

Since ISCO/ISCR depends on saturated
conditions for dispersion, reduction of
COCs in unsaturated soil may be
insufficient to comply with ARARs.

Reduction of COCs in groundwater
would eliminate exposure pathways,
thereby complying with ARARs.

Monitoring will be used to document
compliance with chemical-based
ARARs.

Effluent groundwater would meet
discharge criteria. UV oxidation
effectively treats all COCs including 1,4-
dioxane.

Since EISB depends on saturated
conditions for dispersion, reduction of
COCs in unsaturated soil may be
insufficient to comply with ARARs.

Reduction of COCs in groundwater
would eliminate exposure pathways,
thereby complying with ARARs.

Monitoring will be used to document
compliance with chemical-based
ARARs.

Effluent groundwater would meet
discharge criteria. UV oxidation
effectively treats all COCs including 1,4-
dioxane.

ISCO and ISCR are well developed,
increasingly used processes which have
proven effective for the destruction of
many of the VOCs present in Site
groundwater. A pilot test would better
demonstrate the effectiveness of ISCO
and/or ISCR to destroy COCs.

Long-term effectiveness within the
source area (>1,000 ppb composite TCE
groundwater plume) is dependent on
dispersion of oxidants and/or reductants.
Effective dispersion cannot occur in
unsaturated soil and can be difficult in
low-permeability lithosomes.

P&T between the 10 and 1,000 ppb-
contours would provide hydraulic control
and facilitate dispersion of
oxidizing/reducing agents.

MNA would be used to document
effectiveness over time.

EISB is a well-developed increasingly
used process, which has proven effective
for the destruction of many of the VOCs
present in the groundwater.

The effectiveness of this alternative
would be established by first performing
a pilot test; however, EISB is expected to
expedite destruction of the COCs. EISB
is not effective for treating compounds
that biodegrade aerobically; e.g.,
benzene.

Long-term effectiveness within the
source area (>1,000 ppb composite TCE
groundwater plume) is dependent on
dispersion of oxidants and/or reductants.
Effective dispersion cannot occur in
unsaturated soil and can be difficult in
low-permeability lithosomes.

P&T between the 10 and 1,000 ppb-
contours would provide hydraulic control
and facilitate dispersion of substrates.

MNA would be used to document
effectiveness over time.

COCs in are effectively destroyed onsite
using UV oxidation and FTO.

All used carbon eventually needs to be
disposed in a landfill or regenerated.

Physically treats soil and groundwater
contamination to eliminate exposure
pathways, thereby complying with
ARARs.

Monitoring will be used to document
compliance with chemical-based
ARARs.

Effluent groundwater would meet
discharge criteria. UV oxidation
effectively treats all COCs including 1,4-
dioxane.

Vapor discharge from FTO treatment is
expected to exceed air emission
standards.

(After 1 year of FTO) Vapor discharge
from GAC treatment is expected to meet
air emission standards.

Long-term effectiveness (for meeting
RAOs) would be achieved through active
groundwater and vapor extraction and
treatment.

Enhanced P&T (with vacuum
extraction) consists of generally
conventional and well- proven
technologies and is expected to be highly
reliable when adequately operated and
maintained.

Long term monitoring of the treatment
zone would be required to assure
effectiveness over time.

Recovery of contaminants from the low-
permeability lithosomes is a very slow
process that may extend the period of
monitoring or treatment.

{ UV Oxidation (for groundwater) and
FTO (for vapor) are proven technologies
for permanently destroying all Site COCs

| without additional disposal requirements.

GAC adsorbs contaminants and
eventually requires disposal or
regeneration.

Physically treats soil and groundwater
contamination to eliminate exposure
pathways, thereby complying with
ARARs.

Monitoring will be used to document
compliance with chemical-based
ARARs.

Effluent groundwater would meet
discharge criteria. UV oxidation
effectively treats all COCs including 1,4-
dioxane.

Vapor discharge from GAC treatment
may not meet air emission standards for
vinyl chloride and/or 1,4-dioxane.
Careful monitoring will be required to
assure compliance with ARARs.

Long-term effectiveness (for meeting
RAOs) would be achieved through active
groundwater and vapor extraction and
treatment.

Enhanced P&T (with vacuum extraction)
consists of generally conventional and
well- proven technologies and is
expected to be highly reliable when
adequately operated and maintained.

Long term monitoring of the treatment
zone would be required to assure
effectiveness over time.

Recovery of contaminants from the low-
permeability lithosomes is a very slow
process that may extend the period of
monitoring or treatment.

GAC may not effectively remove some
COCs and eventually requires disposal or
regeneration.

contaminants and the elimination of
potential additional exposure pathways.

COCs in are effectively destroyed onsite
using UV oxidation and FTO.

All used carbon eventually needs to be
disposed in a landfill or regenerated.

Physically treats soil and groundwater
contamination to eliminate exposure
pathways, thereby complying with
ARARs.

Monitoring will be used to document
compliance with chemical-based
ARARs.

Effluent groundwater would meet
discharge criteria. UV oxidation
effectively treats all COCs including 1,4-
dioxanej

Vapor discharge from FTO treatment is
expected to exceed air emission
standards.

(After 1 year of Ftp). Vapor discharge
from GAC treatment is expected to meet
air emission standards.

Although, this .prpcess tenotjn
widespread useythasfpraven to be very
effective iri'several fullrsc'ale
demonstration projects:

Long-term: effectiveness/would be
achieved through|actiyejgroundwater and
vapor extraction and treatment

Monitoring of the:reiriecpatibn area is
required to assure effectiveness over
time.

Removal of contaminants, wifliin the
groundwater zonei and upper.'yadose zone
fr6niffieJSite:wpuidJ?epeimanent.'

ERH, technology has pro veil effective in
removing contaminants' from jow-
permeability iithpsgrnesj

I ETp .(for yaporiare pfcfvenjteschnql6gies
for pfermaneritlyldestfpying^iilJS.ite COCs

j without additional'Bispgsaiyequifemerits;

GAC adsorbs ̂ coritamfnants^ and
eventually requires ;dispo'sai of

j regerieration;
.1

Physically treats soil and groundwater
contamination to eliminate exposure
pathways, thereby complying with
ARARs.

Monitoring will be used to document
compliance with chemical-based
ARARs.

Effluent groundwater would meet
discharge criteria. UV oxidation
effectively treats all COCs including 1,4-
dioxane.

Vapor discharge from GAC treatment
may not meet air emission standards for
vinyl chloride and/or 1,4-dioxane.
Careful monitoring will be required to
assure compliance with ARARs.

Although this process is not in
widespread use, it has proven to be very
effective in several full-scale
demonstration projects.

Long-term effectiveness would be
achieved through active groundwater and
vapor extraction and treatment.

Monitoring of the remediation area is
required to assure effectiveness over
time.

Removal of contaminants within the
groundwater zone and upper vadose zone
from the Site would be permanent.

ERH technology has proven effective in
removing contaminants from low-
permeability lithosomes.

GAC may not effectively remove some
COCs and eventually requires disposal or
regeneration.
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Table 10-3. Comparative Analysis of Remedial Alternatives - Lower Vadose Soil and Exposition Groundwater Remediation Zone

Criterion SG2 - ISCO/ISCR/P&T/MNA/UV Oxidation SG3 - EISB/P&T/MNA/UV Oxidation

SG4a - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV

Oxidation/FTO/GAC
SG4b - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV Oxidation/GAC

Selected Remedy - SG5a - ERH with
VE/Vacuum-Enhanced Groundwater

Extraction/P&T/UV Oxidation/FTO/GAC

SG5b - ERH with VE/Vacuum-Enhanced
Groundwater Extraction/P&T/UV

Oxidation/GAC

Reduction of
Toxicity ,MobiIity
or Volume (TMV)
through Treatment

Oxidation/reduction reactions would
reduce the toxicity and volume of COCs
in groundwater.

ISCO/ISCR would not affect the
mobility of the COCs.

Due to the physical limitations of
delivering the reagents into low-
permeability lithosomes, there will likely
be areas of contamination that remain.

Short-term j Nature of alternative does not require ex-
Effectiveness j situ engineering controls or treatment

| options.

Risks to workers performing remedial
and monitoring activities can be
controlled and mitigated with proper
health and safety measures (e.g. air
monitoring, personal protective
equipment).

Estimated project duration is 1 year plus
a minimum of 5 years of monitoring.

RAOs may not be met in all subsurface
areas due to difficulty associated with
delivery of reagents in low-permeability
lithosomes.

HRC® (an organic substrate) has been
demonstrated to reduce toxicity and
volume of chlorinated VOCs into
harmless compounds.

EISB would not affect the mobility of the
COCs.

Not effective for treating compounds
(e.g., benzene, toluene) that biodegrade
under aerobic conditions; would have to
address these compounds aerobically
before or after reductive dechlorination.

a

For TCE, intermediate/daughter products
of reductive dechlorination may be more
mobile and/or toxic (e.g. vinyl chloride).

Due to the physical limitations of
delivering the organic substrates into
low-permeability lithosomes, there will
likely be areas of contamination that
remain.

Vacuum enhanced groundwater
extraction allows for good control over
contaminant mobility and a reduction in
contaminant volume in groundwater.

Toxicity would be completely reduced
via the UV Oxidation and FTO ex situ
treatment systems.

After one year of operation, when the
estimated lower contaminant loading
would be more efficiently treated using
GAC, GAC would replace the FTO and
there would be slightly less reduction in
toxicity, since GAC does not destroy the
contaminants but adsorbs them for offsite
disposal.

Toxicity reduction of the extracted water
and air would be in accordance with the
discharge permits.

Vacuum enhanced groundwater
extraction allows for good control over
contaminant mobility and a reduction in
contaminant volume in groundwater

Toxicity of extracted groundwater would
be completely reduced via UV oxidation.

Toxicity reduction of extracted vapor
would be less since GAC does not
destroy the contaminants but adsorbs
them for offsite disposal

Toxicity reduction of the extracted water
and air would be in accordance with the
discharge permits.

Nature of alternative does not require ex-
situ engineering controls or treatment
options.

Risks to workers performing remedial
and monitoring activities can be
controlled and mitigated with proper
health and safety measures (e.g. air
monitoring, personal protective
equipment).

Estimated project duration is 1 year plus
a minimum of 5 years of monitoring.

RAOs may not be met in all subsurface
areas due to difficulty associated with
delivery of reducing agents in low-
permeability lithosomes.

Air emissions and water discharges from
treatment processes would be designed to
comply with emission/discharge
standards.

Risks to workers performing remedial
and monitoring activities can be
controlled and mitigated with proper
health and safety measures (e.g. air
monitoring, personal protective
equipment).

15 years + a minimum of 5 years of
groundwater monitoring

RAOs will likely be met.

ERH allows for control over contaminant
mobility since contaminants are collected
by the VE system.

ERH demonstration projects show that it
is very effective in reducing contaminant
volume.

Toxicity would be completely reduced
via the UV Oxidation and FTO ex situ
treatment systems.

After one year of operation, when the
estimated lower contaminant loading
would be more efficiently treated using
GAC, GAC would replace the FTO and
there would be slightly less reduction in
toxicity, since GAC does not destroy the
contaminants but adsorbs them for offsite
disposal.

Toxicity reduction of the extracted .water
and air; would be in accordance with the
discharge permits.

Air emissions and water discharges from
treatment processes would be designed to

j comply with emission/discharge
standards. Evaluation of initial mass
loading would be performed to assure a
GAC system would not be overloaded.

Risks to workers performing remedial
and monitoring activities can be
controlled and mitigated with proper

| health and safety measures (e.g. air
j monitoring, PPE).

| 15 years + a minimum of 5 years of
| groundwater monitoring

RAOs will likely be met.

Air emissions arid.water discharges from
treatment processes would be designed to
comply-with emission/discharge
standards.

Risks to workers performing remedial
! and monitoring activities can be

controlled and mitigated with proper
health and safety measures (e.g. air
monitoring, personal protective
equipment):

ERH will recjuire, approximately j, year
for treatment of the >10,000 ppb plume
contour;sourcearea.;;yacuum-enhanced
groundwater extraction and P&T is
expected (to. continue for approximately 4
additional years:: Groundwater
monitoring is required for an additional 5
years for a total of 10 years.

RAOs will likely be met.

ERH allows for control over contaminant
mobility since contaminants are collected
by the VE system.

ERH demonstration projects show that it
is very effective in reducing contaminant
volume.

Toxicity of extracted groundwater would
be completely reduced via UV oxidation.

Toxicity reduction of extracted vapor
would be less since GAC does not
destroy the contaminants but adsorbs
them for offsite disposal

Toxicity reduction of the extracted water
and air would be in accordance with the
discharge permits.

Air emissions and water discharges from
treatment processes would be designed to
comply with emission/discharge
standards. Evaluation of initial mass
loading would be performed to assurer
GAC system would not be overloaded.

Risks to workers performing remedial
and monitoring activities can be
controlled and mitigated with proper
health and safety measures (e.g. air
monitoring, personal protective
equipment).

ERH will require approximately 1 year
for treatment of the > 10,000 ppb plume
contour source area. Vacuum-enhanced
groundwater extraction and P&T is
expected to continue for approximately 4
additional years. Groundwater
monitoring is required for an additional 5
years for a total of 10 years.

RAOs will likely be met.
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Table 10-3. Comparative Analysis of Remedial Alternatives - Lower Vadose Soil and Exposition Groundwater Remediation Zone

Criterion SG2 - ISCO/ISCR/P&T/MNA/UV Oxidation SG3 - EISB/P&T/MNA/UV Oxidation

SG4a - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV

Oxidation/FTO/GAC
SG4b - Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV Oxidation/GAC

Selected Remedy - SGSa - ERH with
VE/Vacuum-Enhanced Groundwater

Extraction/P&T/UV Oxidation/FTO/GAC

SG5b - ERH with VE/Vacuum-Enhanced
Groundwater Extraction/P&T/UV

Oxidation/GAC

Implementability

Estimated Cost1

Direct Capital Cost

Average Annual
O&M Cost

O&M Present Worth

Total Present Worth

Pilot test needed to establish suitability of
reagents and to obtain additional design
information.

Modifications (e.g., additional injection
events and locations) to the system may
be adopted following pilot study results
and/or performance/monitoring data.

Groundwater monitoring would provide
indication of effectiveness of
groundwater treatment and status of
contaminant plume.

Personnel, equipment, and materials
generally available for
implementation/operation of ISCO.

Administratively feasible; injection
permits required from appropriate state
and local agencies.

Disruption of portion of MRP for
approximate 2-month period.

$3,160,000

$433,000

$2,250,000
(5 yr. Term at 4.25%)

$5,410,000

Pilot test needed to establish suitability of
substrate and to obtain additional design
information.

Modifications (e.g., additional injection
events and locations) to the system may
be adopted following pilot study results
and/or performance/monitoring data.

Groundwater monitoring would provide
indication of effectiveness of
groundwater treatment and status of
contaminant plume.

Personnel, equipment, and materials
generally available for
implementation/operation of in-situ
bioremediation.

Administratively feasible; injection
permits required from appropriate state
and local agencies.

Disruption of portion of MRP for
approximate 2-month period.

...4..,.,

$2,620,000

$433,000

$2,250,000
(5 yr. Term at 4.25%)

$4,870,000

Vacuum-enhanced groundwater
extraction and P&T consist of
conventional and well-proven
technologies and are expected to be
highly reliable under adequate O&M.

Modifications to the system may be
added if warranted based on system
performance and/or monitoring data.

MNA would provide indication of
effectiveness of groundwater extraction,
treatment, and status of contaminant
plume.

Obtaining the required discharge permit
for treated groundwater and vapor is
administratively feasible.

Proposed switch to GAC after 1 year
would cause minor short-term disruption
for potential long-term benefit of reduced
maintenance.

Personnel, equipment, and materials
generally available for implementation of
all phases of alternative.

Disruption of portion of MRP for
approximate 2-month period.

Vacuum enhanced groundwater
extraction and P&T consist of
conventional and well-proven
technologies and are expected to be
highly reliable when adequately operated
and maintained.

Modifications to the system may be
added if warranted based on system
performance and/or monitoring data.

MNA would provide indication of
effectiveness of groundwater extraction,
treatment, and status of contaminant
plume.

j Obtaining the required discharge permit
| for treated groundwater and vapor is
j administratively feasible.

Personnel, equipment, and materials
generally available for implementation of
all phases of alternative.

Disruption of portion of MRP for
approximate 2-month period.

$3,020,000

$676,000

$3,110,000
(5 yr. Term at 4.25% for treatment

system O&M;
5 yr. Term at 5.0% for MNA)

$6,130,000

$2,070,000

$718,000

$3,300,000
(5 yr. Term at 4.25% for treatment

system O&M;
5 yr. Term at 5.0% for MNA)

$5,360,000

j Considered innovative technology for the
i depths of intended treatment; however

there are no barriers to implementation.

Modifications to the system may be
added if warranted based on pilot test.

Groundwater and soil vapor monitoring
would provide indication of effectiveness
oftreatment system and status of
contaminant plume.

Administratively feasible; injection
permits for ERH electrodes and discharge
permits for treated groundwater and
vapor emissions required from
appropriate state and local agencies.

Proposed switch to GAC after 1 year
would cause, minor short-term disruption

j for potential long-term benefit of reduced
maintenance.

Personnel, equipment, and materials
generally available for implementation
and/or operation of enhanced P&T.

Disruption of portion of MRP for
approximate 1-year period.

$4,180,000

$521,000

$4340,500
(5 yr. Term at;4.25~%,'for treatment

systeiiiO&M;
5 yr. Term at~5.'6% for MNA)

$8,740,000

Considered innovative technology for the
depths of intended treatment; however
there are no barriers to implementation.

Modifications to the system may be
added if warranted based on pilot test.

Groundwater and soil vapor monitoring
would provide indication of effectiveness
of treatment system and status of
contaminant plume.

Administratively feasible; injection
permits for ERH electrodes and discharge
permits for treated groundwater and
vapor emissions required from
appropriate state and local agencies.

Personnel, equipment, and materials
generally available for implementation
and/or operation of enhanced P&T.

Disruption of portion of MRP for
approximate 1-year period.

$4,200,000

$614,000

$4,560,000
(5 yr. Term at 4.25% for treatment

system O&M;
5 yr. Term at 5.0% for MNA)

$8,760,000
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Alternative N3 (Excavation and Offsite Disposal) offers less short-term effectiveness than Alternative N2,
because it would require the excavation, handling, and mixing of contaminated soil. Excavation and soil
movement operations have the potential to generate significant amounts of dust that could be a threat to
construction workers, the community, and the environment. In addition, the increase in traffic associated
with hauling contaminated soil offsite and importing clean fill would significantly impact the surrounding
communities. Traffic concerns could be lessened during the project through traffic routing (e.g., keeping
all traffic to and from the Site restricted to Slauson Blvd. would eliminate neighborhood truck traffic).
The dust and noise pollution could be mitigated with proper planning and suitable health and safety
measures, such as engineering controls (dust suppression), air monitoring, and personal protective
equipment, but not to the degree typical of a soil cover alternative.

10.1.6 Implementability

Alternative N2 (Soil Cover/Revegetation) would be the simplest alternative to implement from an
administrative and technical viewpoint. Alternative N2 would require administrative efforts to modify
land deeds in order to prevent future development of the property and to allow for indefinite monitoring
and maintenance programs. Engineering services and materials would be readily available for
constructing a soil cover.

Alternative N3 (Excavation and Offsite Disposal) would require significant administrative efforts for the
profiling, manifesting, and disposing of contaminated soil. In addition, this alternative presents potential
future liability associated with hauling COCs offsite. Technically, however, the operation would be
simple to implement through use of the following planning measures: dust control, the staging of trucks,
scheduling of traffic flow, and the weighing of vehicles. Several health and safety risks would need to be
addressed as well with regard to truck traffic and the general hazards associated with excavation
activities. The construction services and materials would be readily available for excavation and offsite
disposal.

10.1.7 Estimated Cost

A summary of the estimated costs for each of the Surface and Near-Surface Soil Remediation Zone
remedial alternatives is presented in Table 10-1. The cost estimates presented in Table 10-1 have been
developed strictly for comparing the alternatives. The final costs of the treatment alternatives will depend
on competitive bids, actual market conditions, actual site conditions, final project scope, and
implementation schedules. Because of these factors and those unforeseen, project feasibility and
requirements must be reviewed carefully to adequately address the decisions related to project funding.

The cost estimates are "order-of-magnitude" estimates having an intended accuracy range of +50% to -
30%. They are not intended to limit the flexibility in the selection of the Remedial Design (RD) but to
provide a consistent basis for evaluating cost in light of the other modifying criteria.

With exception to Alternative Nl (No Action), Alternative N2 (Soil Cover/Revegetation) is the least
expensive alternative for remediation of surface and near-surface soils and presents the best value with a
total present worth of approximately $773,000. Alternative N3 (Excavation and Offsite Disposal) is the
most expensive option (approximately $1.3 million) as there are significantly more administrative and
technical considerations. In addition, a major cost uncertainty associated with Alternative N3 is the actual
transportation and disposal costs, which vary seasonally.

Also for consideration is the relatively high O&M costs (for 30 years of surface maintenance) associated
with Alternative N2 (Soil Cover/Revegetation). In the event that O&M costs are reduced as a result of a
shared budget with the Maywood Riverfront Park project, the actual project costs would be closer to the
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capital costs (approximately $358,000). As an additional consideration, the capital costs of Alternative N2
are approximately one-quarter of the capital costs of Alternative N3 (approximately $1.3 million).

10.1.8 State Acceptance

The State of California concurs with the preferred alternative (Alternative N2) for this remediation zone.

10.1.9 Community Acceptance

During the public comment period for the Proposed Plan, no written comments were received with
respect to the preferred alternative (Alternative N2) for this remediation zone. Questions and comments
raised during the Public Meetings pertaining to surface and near-surface soils were only in relation to the
safety of the future Maywood Riverfront Park and were addressed by EPA staff.

10.2 Upper Vadose Soil and Perched Groundwater Remediation Zone

10.2.1 Overall Protection of Human Health and the Environment

AH of the alternatives, except for Alternative SP1 (No Action), would reduce current baseline risks and
would provide some level of protection to human health and the environment.

Alternatives SP2a (HVDPE/UV Ox/FTO/GAC) and SP2b (HVDPE/UV Ox/GAC) would likely reduce
COCs to remediation goals within both the soil column and the perched groundwater zone, thereby
providing the highest levels of protection to human health and the environment. The removal of COCs in
both media would eliminate pathways of human exposure and the potential for migration of COCs to
deeper groundwater zones. Alternative SP2b (HVDPE/UV Ox/GAC) would require evaluation of the
vapor stream, especially with respect to low molecular weight VOCs (e.g., vinyl chloride) and COCs with
a low adsorptive capacity (e.g., 1,4-dioxane), to indicate whether GAC vapor treatment would provide
adequate protection of human health and the environment.

Alternatives SP3 (ISCO) and SP4 (EISB) would provide adequate protection of human health and the
environment through reduction of COCs in the perched groundwater zone; however, these alternatives do
not address upper vadose soils and the risks associated with vapor phase migration of COCs to the
surface. In addition, these alternatives would not be as protective as Alternatives SP2a and SP2b (HVDPE
alternatives) in terms of COC reduction in perched groundwater because of the presence of "hot spots" or
isolated pockets of elevated concentrations of COCs (> 1,000 ppb) that may not be mitigated through in-
situ treatment processes. The reduction of COCs in groundwater to remedial goals would depend not only
on uniform oxidant and/or substrate delivery throughout the entire area of the perched groundwater
plume, but also on large volumes of oxidant/substrate material being delivered to isolated contamination
pockets. Where the process would be effective, COC concentrations would be reduced to achieve
remediation goals. Where the process is not effective, COCs would continue to pose a risk to potential
receptors. Impacted upper vadose soils, which would not be addressed under Alternatives SP3 and SP4,
may act as a continual source of contamination to the perched groundwater and deeper saturated zones
through leaching as well as provide a potential pathway for VOC migration to the surface.

Alternative SP5 (MNA) may reduce contamination in both media within this remediation zone through
attenuation and degradation processes. As such, MNA would likely be protective of human health and the
environment in some capacity, but not within a reasonable timeframe.

10.2.2 Compliance with the ARARs

The screening of the ability of alternatives to comply with ARARs included a review of ARARs as
discussed in Section 13.2.
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Alternatives SP2a (HVDPE/UV Ox/FTO/GAC) and SP2b (HVDPE/UV Ox/GAC) would meet
ARARs/TBCs for both in-situ soil and groundwater as well as for extracted groundwater (through ex-situ
groundwater treatment via UV Ox, possibly accessorized with GAC). However, only Alternative SP2a
(HVDPE/UV Ox/FTO/GAC) would meet ARARs for extracted vapor (in terms of discharge criteria)
since a FTO system would be used during the first year of HVDPE system operation. It is estimated that
the largest amount of contamination, estimated to be 50 to 60% of the total mass, will be extracted during
the first year. The COCs, such as 1,4-dioxane and vinyl chloride, which are prevalent in the perched zone,
cannot be treated efficiently by GAC at high concentrations. It is estimated that the concentrations of
these two contaminants will be significantly reduced after the first year, to the extent that GAC may be
effectively used.

It is unlikely that the FTO vapor treatment system associated with Alternative SP2a (HVDPE/UV
Ox/FTO/GAC) will emit products of incomplete combustion, such as dioxins or furans, above
background levels due to the system's high destruction efficiency. The FTO would be regularly
monitored to document compliance with emissions standards.

Alternatives SP3 (ISCO) and SP4 (EISB) would not achieve soil ARARs, but perched groundwater
ARARs would likely be met.

Alternatives SP5 (MNA) and SP1 (No Action) would not achieve ARARs.

10.2.3 Long-Term Effectiveness and Permanence

Alternatives SP2a (HVDPE/UV Ox/FTO/GAC) and SP2b (HVDPE/UV Ox/GAC) would likely provide
the highest degree of long-term effectiveness and permanence because these alternatives use treatment
technologies that would reduce COC concentrations within perched groundwater and upper vadose soils
to remediation goals. UV Oxidation (possibly accessorized with GAC) and FTO would effectively
destroy COCs in extracted groundwater and vapor onsite; whereas permanent destruction of COCs in
vapor adsorbed to GAC would take place at an offsite facility. Removal of contaminants within perched
groundwater and upper vadose soils at the Site would be permanent with no treatment residuals and no
untreated residual risks. HVDPE consists of generally conventional and well-proven technologies and is
expected to be highly reliable when adequately operated and maintained. Both alternatives would require
monitoring of the remediation area to assure effectiveness over the duration of system operation.

Unlike Alternatives SP2a and SP2b, Alternatives SP3 (ISCO) and SP4 (EISB) would not physically
remove COCs; rather, they would be destroyed or degraded within the media below ground surface.
Alternatives SP3 and SP4 would address baseline risks associated with the perched groundwater plumes.
Assuming the appropriate dispersion, distribution, and homogeneity of the treatment process, Alternatives
SP3 and SP4 would reduce the majority of COCs in the perched groundwater zone over the entire plume
area. Where the processes are effective, remediation goals for the perched groundwater would be
achieved.

Alternatives SP3 and SP4 would be ineffective treating COCs in upper vadose soils since dispersion
mechanisms for oxidants/substrates are uncertain in unsaturated conditions. Similarly, the treatment of
impermeable soils in both unsaturated and saturated conditions is difficult and could result in untreated
residual contamination, leading to a rebound of COCs after treatment. The effectiveness of these
alternatives in unsaturated and/or impermeable conditions would be a function of the density of
oxidant/substrate distribution points. Therefore, design of the treatment application may be tailored to
partially mediate the ineffectiveness of Alternatives SP3 and SP4 in unsaturated and/or impermeable
conditions.

There is an additional uncertainty associated with the dechlorination reaction predicted for the SP4
(EISB) Alternative. There are some instances where PCE and TCE may not complete the biologically
mediated reductive dechlorination pathway to ethene (assumes application of HRC®), resulting in the
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possible generation and accumulation of vinyl chloride, which is more toxic and more mobile than TCE
and PCE. Several treatments (i.e., substrate injections) and long-term management and monitoring would
be required to eliminate any remaining source of risk. Also, some of the COCs at Pemaco are organic
compounds that will only biodegrade anaerobically (e.g., chlorinated ethenes), some that only degrade
aerobically (e.g., petroleum hydrocarbons), and some that are more or less recalcitrant to biodegradation
(e.g., 1,4-dioxane). Any EISB program designed for the site would need to address this and would likely
be implemented in several phases.

Although long-term effectiveness and permanence of Alternatives SP2a, SP2b, SP3, and SP4 may be
documented through MNA, Alternative SP5 (MNA) alone would require approximately 50+ years to
achieve remediation goals within this remediation zone.

10.2.4 Reduction of Toxicity, Mobility, and Volume (TMV) through
Treatment

Alternatives SP2a (HVDPE/UV Ox/FTO/GAC) and SP2b (HVDPE/UV Ox/GAC) use technologies that
increase the rate of mass transfer and enhance the physical removal of COCs in both perched groundwater
and upper vadose zone soils, effectively reducing the TMV of COCs within both media. The major
difference in these alternatives with respect to TMV lies in the ex-situ vapor treatment process options
(i.e., FTO and GAC versus GAC alone). FTO would permanently destroy COCs onsite, eliminating the
TMV of vapor contaminants extracted from the subsurface, whereas GAC would only reduce the mobility
and volume of COCs onsite. All used carbon would likely undergo treatment at the approved disposal
facility where toxicity would be reduced.

Alternatives SP3 (ISCO) and SP4 (EISB) would not physically remove COCs from the subsurface like
HVDPE, nor would they address upper vadose soils. But, through the introduction and uniform
distribution of oxidants and substrates, these alternatives would reduce the toxicity and volume by
inducing chemical reactions with COCs in perched groundwater. These alternatives would not affect the
mobility of COCs but would transform the COCs into less toxic compounds, with the exceptions noted
below. Alternative SP3 (ISCO) uses an aggressive technology that is typically faster and more predictable
than Alternative SP4 (EISB), which relies on slower natural processes. While Alternative SP4 enhances
these biological processes, they still work at relatively slow, unsustainable rates. Alternative SP4 could
also result in the proliferation of PCE and TCE daughter products through incomplete dechlorination. One
daughter product, vinyl chloride, is more toxic and more mobile than PCE and TCE. These treatment
residuals would pose uncertain risks. In addition, the enhancement of anaerobic biodegradation of
chlorinated ethenes is not effective for treating compounds that biodegrade under aerobic conditions (i.e.,
benzene, toluene).

Both Alternatives SP3 (ISCO) and SP4 (EISB) have inherent physical limitations of oxidant/substrate
delivery in the heterogeneous subsurface, which would likely result in post-treatment residual
contamination in isolated, less permeable areas. Nonetheless, both alternatives would be effective in
reducing the toxicity and volume of contamination in perched groundwater. Because of its aggressive
nature, Alternative SP3 (ISCO) would be especially effective in the known pockets of elevated
contamination (>1,000 ppb) given a dense distribution of substrate delivery points in those areas.

Alternative SP5 (MNA) may result in reduced TMV in both perched groundwater and upper vadose zone
soils through natural attenuation and degradation processes, but not within a reasonable timeframe.

10.2.5 Short-Term Effectiveness

Alternatives SP2a (HVDPE/UV Ox/FTO/GAC) and SP2b (HVDPE/UV Ox/GAC) are anticipated to have
the greatest short-term effectiveness with respect to meeting remedial action objectives. RAOs for both
upper vadose soil and perched groundwater would likely be met within 5 years under Alternatives SP2a
and SP2b. These alternatives are the only remedial options for this remediation zone that address both
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media within such a favorable timeframe.

Both Alternatives SP2a and SP2b, however, present potential risks to workers, the community, and the
environment during construction and implementation (approximately 2 months for both alternatives).
Alternatives SP2a and SP2b would involve installation of 32 extraction wells and construction of two
aboveground treatment systems (groundwater and soil vapor). Alternative SP2a would involve the
replacement of the FTO vapor treatment system with a GAC vapor treatment system after approximately
1 year of HVDPE operation. Risks associated with construction and implementation activities of these
alternatives include: increased traffic and particulate emissions from vehicles. These risks can be
mitigated with proper planning and suitable health and safety measures, such as traffic control, worker
PPE, air monitoring, and restricted access to the aboveground treatment systems.

Alternatives SP3 (ISCO) and SP4 (EISB) are similar with respect to short-term effectiveness, although
Alternative SP3 is expected to reach perched groundwater RAOs at a faster rate than Alternative SP4
because ISCO is more aggressive than EISB. Because Alternatives SP3 and SP4 rely on in-situ
destruction and/or degradation remedial processes and have inherent uncertainties, these alternatives are
expected to take longer to reach perched groundwater RAOs than Alternatives SP2a and SP2b (HVDPE
alternatives), which involve physical removal of contaminants. Based on monitoring data and dependent
on the effectiveness of the processes, it is anticipated that Alternatives SP3 and SP4 would take about 1 to
6 years to reach perched groundwater RAOs. Baseline risks to the community associated with
contaminants in upper vadose soils would remain.

Both Alternatives SP3 (ISCO) and SP4 (EISB) would involve the installation of 8 monitoring wells and
the coring of injection points (approximately 100 for Alternative SP3 and 200 for Alternative SP4).
Alternative SP3 (ISCO) would involve three injection events to be implemented in an approximate 6- to
9-month period; Alternative SP4 (EISB) would likely involve two applications over a 6-month period.
Because of the in-situ nature of the alternatives, no ex-situ engineering controls or treatment systems
would be required. The only short-term community risks associated with these alternatives consists of
occasional increased traffic related to drilling activities. Additional risks to workers, beyond those linked
directly to drilling, consist of the use of strong oxidants associated with Alternative SP3. Workers can
mitigate these risks with proper planning and suitable health and safety measures, such as traffic control,
appropriate PPE, and special handling of oxidants.

Alternative SP5 (MNA) is projected to take approximately 2 months to implement/construct (monitoring
well installation) and 50+ years of operations to achieve perched groundwater RAOs. Baseline risks to the
community associated with contaminants in upper vadose soils would remain. Short-term physical risks
associated with Alternative SP5 would arise from the installation of 8 monitoring wells. Short-term risks
to the community and environment associated with drilling activities include increased traffic, particulate
emissions, and potential worker exposure to upper vadose soils. These risks could be mitigated with
proper planning and suitable health and safety measures, such as traffic control, dust suppression, air
monitoring, and worker PPE.

10.2.6 Implementability

Alternative SP5 (MNA) would be the simplest alternative to implement and consists of a generally
conventional, well proven, and implementable technology. Personnel, equipment, and materials are also
readily available for implementation/operation.

Alternatives SP3 (ISCO) and SP4 (EISB) are considered similar with respect to implementability and
would be the next easiest to implement after SP5. Both alternatives would require injection well permits
from appropriate state and local agencies prior to implementation. Pilot tests, as described in Sections
3.4.2.4 and 3.4.2.5, would be needed to establish suitability of the methods and to obtain additional design
information. The addition of injection points and/or injection events to the assembled alternatives could
be warranted based on system performance and actual monitoring data. In addition, based on the
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performance of initial applications, the distribution of oxidants and substrates for isolated pockets of
elevated contamination would need to be evaluated. Both alternatives would require coordination with the
City of Maywood park construction since injection wellheads would be situated within the park boundary.
Personnel, equipment, and materials are generally available for implementation/operation for both
alternatives. All of these considerations are considered easier to implement than Alternatives SP2a and
SP2b (HVDPE alternatives) because no ex-situ treatment systems and piping networks are required.

Alternatives SP2a (HVDPE/UV Ox/FTO/GAC) and SP2b (HVDPE/UV Ox/GAC) are considered similar
with respect to implementability and would be the least easy to implement. Alternative SP2b would have
more operational requirements than Alternative SP2a during the first year of operation due to the close
monitoring and frequent carbon replacement that would be required to ensure discharge criteria. On the
other hand, Alternative SP2a would require the substitution of the FTO vapor treatment system with a
GAC vapor treatment system once mass loading and the COCs, 1,4-dioxane and vinyl chloride, are
significantly reduced. Both alternatives consist of generally conventional, well proven, and
implementable technologies and are expected to be highly reliable when adequately operated and
maintained. Personnel, equipment, and materials are readily available for implementation/operation.
Coordination with the City of Maywood would be required for well installation activities, which would
ideally be installed after final grading activities, but prior to landscaping, of the Maywood Riverfront
Park. Modifications to the assembled alternative (e.g., additional extraction wells) over time could be
expected and warranted based on system performance and monitoring data, which would be necessary as
an indicator of HVDPE effectiveness and contaminant plume status.

10.2.7 Estimated Cost

A summary of the estimated costs for each of the Upper Vadose Soil and Perched Groundwater
Remediation Zone remedial alternatives is presented in Table 10-2. A more detailed cost estimate for the
selected remedy is provided in Section 12.3.

The cost estimates presented in Table 10-2 have been developed strictly for comparing the alternatives.
The final costs of the treatment alternatives will depend on competitive bids, actual market conditions,
actual site conditions, final project scope, and implementation schedules. Because of these factors and
those unforeseen, project feasibility and requirements must be reviewed carefully to adequately address
the decisions related to project funding.

The cost estimates are "order-of-magnitude" estimates having an intended accuracy range of +50% to -
30%. They are not intended to limit the flexibility in the selection of the RD but to provide a basis for
evaluating cost in light of the other modifying criteria.

Alternative SP4 (EISB) has the lowest total present worth cost at approximately $1.7 million. The
uncertainty in the final cost of this alternative lies in the ability of the injected substrate to effect
contaminants trapped in the impermeable clay layers. Additional treatments or increasing the density of
treatment points would increase the costs proportionately but are still estimated to provide the lowest total
present worth cost, with the exception of Alternative SP1 (No Action).

Alternative SP5 (MNA) has the second lowest total present worth cost at approximately $2.4 million.
Alternative SP5 is relatively expensive considering that no proactive treatment of contaminants would
take place. Since Alternative SP5 would take a long time (approximately 50 years) to achieve RAOs, it is
not considered cost effective. In addition, under Alternative SP5, contaminants in the perched zone could
continue migrating to the Exposition groundwater zones, thereby increasing the cost to cleanup the deeper
zone.

Alternative SP3 (ISCO) has the third lowest total present worth cost at approximately $2.5 million. Like
the EISB alternative, the uncertainty in the final cost of this alternative lies in the ability of the injected
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substrate to effect contaminants trapped in the impermeable clay layers. Additional treatments or
increasing the density oftreatment points would increase the costs proportionately.

Alternatives SP2a (HVDPE/UV Ox/FTO/GAC) and SP2b (HVDPE/UV Ox/GAC) have the highest total
present worth costs at approximately $4.8 million and $3.6 million, respectively. Alternatives SP2a and
SP2b use the best suited technologies for this remediation zone because it works well in both saturated
and unsaturated conditions, unlike Alternatives SP3 and SP4, which rely on saturated conditions to
facilitate treatment. Both of these alternatives have the highest degree of reliability as evidenced by their
long history of use for similar applications and are therefore considered cost effective, relative to other
alternatives. The only limitation of HVDPE, similar to Alternatives SP3 and SP4, is its ability to affect
contaminants trapped in the impermeable clay layers in a predictable timeframe.

10.2.8 State Acceptance

The State of California concurs with the preferred alternative (Alternative SP2a) for this remediation
zone.

10.2.9 Community Acceptance

During the public comment period for the Proposed Plan, several written comments were received
specific to the FTO vapor treatment system associated with Alternative SP2a. These comments may be
referenced in the Responsiveness Summary of this document.

Questions and comments pertaining to the FTO technology that were raised during the first public hearing
(April 17, 2004) were addressed by EPA staff. After the April 17th public hearing, EPA extended the
public comment period, announced a second public hearing, and sent out a second summary Proposed
Plan fact sheet to all the addresses in the City of Maywood. In addition, EPA officials and contractors met
with the community group PUMA at its regular weekly meeting on May 13, 2004 to answer questions
about the preferred alternatives, specifically the FTO vapor treatment system.

The second public hearing was held on May 22, 2004 at the Maywood Activity Center. EPA staff invited
a contractor representing FTO to provide discussion and examples on the use of this technology at other
sites across the country.

EPA also facilitated a meeting between the community group PUMA and the TOSC. During the public
comment period, EPA also responded to a number of email questions and requests for additional
information from the PUMA group members and other community activists. EPA staff also met with
representatives from PUMA during September, October, and November 2004. In response to comments
received, EPA has agreed to implement additional response actions to the remedy.

10.3 Lower Vadose Soil and Exposition Groundwater Remediation Zone

10.3.1 Overall Protection of Human Health and the Environment

All of the alternatives, except for Alternative SGI (No Action), would reduce current baseline risks and
would provide some level of protection to human health and the environment.

Alternatives SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC) and
SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC) would reduce COCs to
achieve remediation goals within both the lower vadose soil column and the Exposition groundwater
zones, thereby providing the highest level of protection to human health and the environment. The
physical removal of COCs would effectively eliminate all exposure pathways and the potential for
migration of COCs to local production wells or regional aquifer systems. Alternatives SG5a and SG5b are
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the only alternatives assembled for this remediation zone that would eliminate the Site's principal COCs
or heavily contaminated media, namely lower vadose zone soils that contain NAPL or high
concentrations of residual contamination.

It should be noted that Alternative SG5b (ERH with VE/Vacuum-Enhanced Groundwater
Extraction/P&T/GAC) would require evaluation of the vapor stream, especially with respect to low
molecular weight VOCs (vinyl chloride), to indicate whether GAC would provide adequate protection of
human health and the environment. If approved for operation, the GAC vapor effluent would require
close monitoring of vinyl chloride to assure protectiveness. Likewise, the FTO vapor effluent associated
with Alternative SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC)
would require close monitoring for products of incomplete combustion such as dioxins and furans;
although, it is unlikely that an FTO vapor treatment system will emit these chemicals above background
levels due to the system's high destruction efficiency.

Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3 (EISB/P&T/MNA/UV Oxidation)
would reduce contaminant concentrations within the Exposition groundwater source area, thereby
reducing the potential for COCs to migrate to local domestic production wells. Because this is the primary
route of human exposure to COCs through the Exposition groundwater zones, these alternatives would
provide adequate protection of human health. However, these alternatives would not be as protective as
Alternatives SG5a and SG5b (ERH alternatives) because they would not address the contamination in
lower vadose soils, one of the Site's principal threat wastes (source area). Although P&T would enhance
the distribution of the added substrates, the mechanics of these in-situ technologies rely to a great extent
on groundwater flow to assist in dispersion. If left untreated, impacted lower vadose soils could act as a
continual source of contamination to the Exposition groundwater zones and deeper saturated zones that
may be used for local domestic production wells. In addition, because of the elevated concentrations of
COCs detected in these groundwater zones (> 20,000 ppb), COCs may not be reduced to the remediation
goals. The reduction of COCs to remediation goals would depend on uniform oxidant/reducing
agent/substrate delivery throughout the entire source area. Where the processes are effective, it is
expected that remediation goals would be achieved. Where the processes are not effective, COCs would
continue to pose a risk to potential receptors.

Alternatives SG4a (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
and SG4b (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) would provide
adequate protection of human health and the environment through reduction of COCs in lower vadose
soils and Exposition groundwater within the source area. These alternatives, however, are not as
aggressive as the ERH alternatives. As Vacuum-enhanced groundwater extraction may remediate the
more coarse-grained lower vadose zone soils, this technology would not likely remediate COCs within
the less-permeable fine-grained lithosomes. Therefore, Alternatives SG4a (Vacuum-enhanced
Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC) and SG4b (Vacuum-enhanced
Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) would not be considered as protective as the
ERH alternatives. Nonetheless, the reduction of COCs and the hydraulic control over contaminant
mobility provided through groundwater and vapor extraction would ultimately reduce potential pathways
to human exposure and the potential for future migration.

10.3.2 Compliance with the ARARs

The screening of the ability of alternatives to comply with ARARs included a review of ARARs as
discussed in Section 13.2. It should be noted that the attainment of ARARs in the source area does not
necessarily signify that ARARs will be attained for the entire lower vadose soil and Exposition
groundwater zone as a whole. However, if the source area is eliminated, it is expected that the diluted-
phase soil and groundwater plumes will diminish over time.

Alternatives SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC) and
SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC) would meet ARARs for

Pemaco ROD 111



both in-situ soil and groundwater by physically removing contaminants from the subsurface for ex-situ
treatment. These are the only alternatives assembled for this remediation zone expected to achieve
remediation goals in the source area (>10,000 \ig/L contour of the composite Exposition 'A' and 'B' Zone
TCE plume).

However, only Alternative SG5a (ERH with VE/Vacuum-Enhanced Groundwater
Extraction/P&T/FTO/GAC) would meet ARARs for extracted vapor (in terms of discharge criteria)
because this alternative would treat ex-situ vapors with an FTO vapor treatment system for the duration of
ERH operation (approximately 1 year), during which time, approximately 50% of contamination will be
extracted. It is unlikely that the FTO vapor treatment system associated with this alternative will emit
products of incomplete combustion, such as dioxins or furans, above background levels due to the
system's highly effective removal efficiency. The FTO would be carefully monitored for the release of
these chemicals.

Alternative SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC), which uses
GAC to treat extracted vapors, cannot efficiently treat some COCs present within this remediation zone,
in particular vinyl chloride. This alternative would require evaluation of the vapor stream to indicate
whether GAC would meet ARARs or other discharge criteria.

Alternatives SG4a (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
and SG4b (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) would likely
meet groundwater ARARs through physical removal of groundwater from the subsurface. Because the
extracted groundwater exposes lower vadose soils, COCs trapped in soil pores of coarser grained units
would be removed as well. This would effectively reduce VOC contamination in these soils, which would
likely meet soil remediation goals until concentrations rebound as leaching occurs from finer-grained
units, where vacuum-enhanced groundwater extraction would not likely be effective.

Both vacuum-enhanced alternatives would meet ARARs, or discharge criteria, for extracted groundwater
through ex-situ treatment via UV Ox (possible accessorized with GAC); however, similar to the ERH
alternatives, only Alternative SG4a (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV
Oxidation/FTO/GAC) would meet ARARs/TBCs for extracted vapor (in terms of discharge criteria)
because this alternative would treat ex-situ vapors with an FTO vapor treatment for the first year of
system operation, during which time approximately 50% of contamination will be extracted. It is unlikely
that the FTO vapor treatment system associated with this alternative will emit products of incomplete
combustion, such as dioxins or furans, above background levels due to the system's highly effective
removal efficiency. The FTO would be carefully monitored during its operation for the release of these
chemicals.

Alternative SG4b (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC), which
uses only GAC to treat extracted vapors, cannot efficiently treat some COCs present within this
remediation zone, in particular vinyl chloride at elevated concentrations. This alternative would require
evaluation of the vapor stream to indicate whether GAC would meet ARARs or other discharge criteria.

The remaining proactive alternatives, Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3
(EISB/P&T/MNA/UV Oxidation) would likely achieve ARARs for Exposition groundwater quite rapidly,
however, with incomplete remediation of soil, the concentrations of COCs in groundwater would likely
rebound to some degree and exceed remediation goals in a short period of time. Soil remediation goals
would probably not be met, because these alternatives are difficult to implement in the fine-grained, non-
saturated soils.

Alternative SGI (No Action) would not achieve ARARs.
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10.3.3 Long-Term Effectiveness and Permanence

Alternatives SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC) and
SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC) would be expected to
provide the highest degree of long-term effectiveness and permanence because they use a technology
(ERH) that would be expected to achieve remediation goals for all known COCs and the respective
baseline risks within the Lower Vadose Soil and Exposition Groundwater Remediation Zone. Although
some uncertainty is associated with the effectiveness of ERH at the depths proposed, it has been proven to
be effective in several full-scale demonstration projects. It is anticipated that the removal of contaminants
within this remediation zone would be permanent and would result in no treatment residuals and no
untreated residual risks.

As for ex-situ treatment of extracted groundwater and vapor associated with Alternatives SG5a (ERH
with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC) and SG5b (ERH with
VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC), UV Oxidation and FTO are proven
technologies for permanently destroying all Site COCs without additional disposal requirements. GAC on
the other hand requires disposal at an approved landfill/disposal facility. Furthermore, GAC may not
effectively remove some COCs from the vapor stream. Both alternatives would require monitoring of the
remediation area and ex-situ treatment systems to assure effectiveness over the duration of system
operation.

Alternatives SG4a (Vacuum-Enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
and SG4b (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) consist of
generally conventional and well-proven technologies and are expected to be highly reliable when properly
operated and maintained. These alternatives would require a much longer period of time to reduce risks
within this remediation zone than Alternatives SG5a and SG5b (about 15 years compared to about 5
years) because the technology (vacuum-enhanced groundwater extraction) that employ Alternatives SG4a
and SG4b are less aggressive than those involved in Alternatives SG5a and SG5b (ERH alternatives). In
addition, Alternatives SG4a and SG4b would only provide a partial solution to the reduction of COCs in
lower vadose soils because this alternative is not effective for reducing contamination within the fine-
grained (low-permeability) lithosomes. This is particularly significant within the Exposition 'B' Zone,
where fine-grained units are more prevalent. The steep cone of depression that resulted during the 'B'
Zone HVDPE pilot test confirms the limited exposure of contaminated media (fine-grained intervals) to
soil vapor extraction. Impacted lower vadose soils not treated by vapor extraction may act as a continual
source of contamination to the Exposition groundwater zones and deeper saturated zones through
leaching. This alternative would require monitoring of the remediation area to assure effectiveness over
the duration of system operation.

The ex-situ treatment technologies for extracted groundwater and vapor associated with Alternatives
SG4a (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC) and SG4b
(Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC); namely, UV Oxidation
and FTO, are proven technologies for permanently destroying all Site COCs without additional disposal
requirements (although, UV Ox may require pretreatment of the influent via GAC to increase the
effectiveness of UV oxidation, which is dependent on the aqueous stream being able to transmit UV light
(i.e., low turbidity and metal ions <10 mg/L). Alternatively, vapor-phase GAC requires disposal at an
approved landfill/disposal facility and may not effectively remove some COCs from the vapor stream.
Both alternatives would require monitoring of the remediation area and ex-situ treatment systems to
assure effectiveness over the duration of system operation.

Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3 (EISB/P&T/MNA/UV Oxidation)
would rely on in-situ chemical reactions and biological degradation remedial processes to address the
COCs. These alternatives would not address in-situ reduction of COCs in lower vadose soils; however,
they would involve the potential reduction of COCs and respective baseline risks associated with the
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Exposition groundwater zones. With appropriate dispersion, distribution, and homogeneity of the
treatment (oxidants/reducing agents/substrates), Alternatives SG2 and SG3 would reduce COCs within
the Exposition groundwater source area. Where the processes would be effective, little or no residual
contamination would remain. However, where the processes are ineffective, these alternatives could result
in treatment residuals and/or untreated residual contamination, the magnitude of which poses uncertain
risks to potential receptors. For example, with Alternative SG3 (EISB/P&T/MNA/UV Oxidation), PCE
and TCE may not complete the reductive dechlorination pathway to ethene with the application of
HRC®, resulting in the possible generation and accumulation of vinyl chloride, which is more toxic and
more mobile than its parent products. Additionally, because of the elevated COC concentrations in these
groundwater zones (> 20,000 ppb) and uncertainties associated with uniform substrate distribution and
dispersion, residual contamination in these areas could be a remaining source of risk. The effectiveness of
these alternatives in mitigating groundwater within the entire Exposition source area would be a function
of the density of substrate distribution points and practicality.

For both in-situ alternatives, periodic monitoring of groundwater would be required to assess
effectiveness and to guide process applications. Several treatments (i.e., substrate injections/additions)
and long-term management and monitoring would be required for both of these alternatives.

It should also be noted that some of the COCs at Pemaco are compounds that generally biodegrade
anaerobically (e.g., chlorinated ethenes), some that only degrade aerobically (e.g., petroleum
hydrocarbons), and some that are more or less recalcitrant to biodegradation (e.g., 1,4-dioxane). Any
EISB program designed for the Site would need to address this and would likely be implemented in
several phases.

10.3.4 Reduction of Toxicity, Mobility, and Volume (TMV) through
Treatment

Alternatives SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC) and
SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC) use technologies that
physically remove and, through ex-situ treatment, destroy COCs so that remediation goals would be'
achieved in the lower vadose zone and the Exposition groundwater. ERH with VE is the only technology
that could effectively reduce the TMV of all COCs within the entire source area of this remediation zone.

As previously discussed, UV Oxidation and FTO are proven technologies for permanently destroying all
Site COCs. Thus the TMV of extracted groundwater and vapor, under Alternative SG5a (ERH with
VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC), would also be reduced. For both ERH
alternatives, GAC would reduce the volume and mobility of COCs in the vapor stream. Toxicity
reduction via GAC would not occur unless the offsite disposal facility treated the carbon prior to disposal.

Alternatives SG4a (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
and SG4b (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) would reduce
the TMV of COCs in Exposition groundwater and in the coarse-grained lower vadose soils through
physical removal of COCs followed by aboveground treatment. These alternatives would not effectively
address COCs trapped within low-permeability (fine-grained) lithosomes of the lower vadose zone such
as the ERH alternatives. However, through hydraulic control, the mobility of free product and dissolved
phase contaminants within these soils would be reduced. The TMV of extracted groundwater and vapors
would be similar to those associated with Alternatives SG5a (ERH with VE/Vacuum-Enhanced
Groundwater Extraction/P&T/FTO/GAC) and SG5b (ERH with VE/Vacuum-Enhanced Groundwater
Extraction/P&T/GAC), as described above.

Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3 (EISB/P&T/MNA/UV Oxidation)
would not physically remove COCs from the subsurface in the source area like the ERH or vacuum-
enhanced groundwater extraction alternatives, nor would they address lower vadose soils. But, through
the introduction and uniform distribution of oxidants/reducing agents/substrates, these alternatives would
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reduce the toxicity and volume of COCs in the Exposition groundwater zones. P&T between the 10 and
1,000 ppb-contours would provide hydraulic control and facilitate dispersion of the oxidizing/reducing
agents or substrates. In addition to proper application procedures, P&T would also serve as an
engineering control to prevent the possible "spreading" of COCs during injection events.

Alternative SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) uses more aggressive processes that are
typically faster and more predictable than Alternative SG3 (EISB/P&T/MNA/UV Oxidation), which
would rely on enhancing natural biological processes. While Alternative SG3 (EISB/P&T/MNA/UV
Oxidation) enhances these natural processes, they still work at slow, unsustainable rates. Alternative SG3
could also result in the proliferation of PCE and TCE daughter products through incomplete sequential
dechlorination (or "stalling" of the dechlorination process at DCE or vinyl chloride). One daughter
product, vinyl chloride, is more toxic and more mobile than PCE and TCE. These treatment residuals
would pose uncertain risks. In addition, the enhancement of anaerobic biodegradation of chlorinated
ethenes is not effective for treating compounds that biodegrade under aerobic conditions (i.e., benzene,
toluene). Both of these alternatives have inherent physical limitations of respective substrate delivery in
the heterogeneous subsurface, which would likely result in areas with residual contamination after
treatment. Because of the aggressive nature and lack of potentially more toxic and more mobile
intermediates, Alternative SG2 would be especially effective within the principal source area or 1,000 ppb
contour, a.k.a. area of principal threat wastes.

10.3.5 Short-Term Effectiveness

This screening criterion is two-fold. One aspect addresses the time until remedial action objectives are
met and the other addresses the effects of the alternative during the construction and implementation
phase of the alternative.

Alternatives SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC) and
SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC) are anticipated to have the
greatest short-term effectiveness with respect to meeting remedial action objectives. Lower vadose soil
and Exposition groundwater RAOs would be met within approximately 5 years under this alternative.
These alternatives necessitate the installation of 18 SVE wells and 96 electrodes (for ERH), the
installation of 12 vacuum-enhanced groundwater extraction wells and 15 P&T wells, the construction of
two aboveground treatment systems (groundwater and vapor), and installation of eight small power
delivery stations. Potential risks to workers, the community, and the environment associated with
construction (approximately 1 year) and implementation activities of these alternatives include: increased
traffic, particulate emissions from vehicles, and high voltage hazards. All of these risks can be mitigated
with proper planning and suitable health and safety measures, such as traffic control, worker PPE, air
monitoring, and limited access to the aboveground treatment systems/power delivery stations.

Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3 (EISB/P&T/MNA/UV Oxidation) are
very similar with respect to short-term effectiveness, although Alternative SG2
(ISCO/ISCR/P&T/MNA/UV Oxidation) is expected to reach Exposition groundwater RAOs at a faster
rate than Alternative SG3 (EISB/P&T/MNA/UV Oxidation) because ISCO and ISCR are more aggressive
than EISB. Because all of these alternatives rely on in-situ destruction and/or degradation remedial
processes, it would likely take longer to reach Exposition groundwater RAOs under these alternatives
than Alternatives SG5a and SG5b (ERH alternatives), which involves physical removal of contaminants.
Based on monitoring data and dependent on the effectiveness of the processes, it is anticipated that
Alternatives SG2 and SG3 would take 1 to 6 years to reach Exposition groundwater RAOs. Baseline risks
to the community associated with contaminants in lower vadose soils would remain.

Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3 (EISB/P&T/MNA/UV Oxidation)
each necessitate the installation of 15 P&T wells and 20 monitoring wells within the Exposition 'A' and
'B' Zones, the coring of 98 injection points, and the construction of an aboveground groundwater
treatment system. Alternative SG2 would require 2 injection events, while Alternative SG3 would only
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require 1 injection event (each injection event to be implemented in an approximate 2-month period).
The only short-term community risks associated with these alternatives would consist of occasional traffic
issues related to drilling activities. Additional risks to workers, beyond those associated directly to
drilling consist of the use of strong oxidants associated with Alternative SG4. These risks can be
mitigated with proper planning and suitable health and safety measures, such as traffic control,
appropriate PPE, and special handling of oxidants by workers.

Alternatives SG4a (Vacuum-Enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
and SG4b (Vacuum-Enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) are projected to
take approximately 2 months to implement/construct and 20 years to achieve Exposition groundwater
RAOs. Baseline risks to the community associated with contaminants in lower vadose soils would
remain. Short-term risks associated with this alternative are related to the installation of 15 P&T wells and
20 vacuum-enhanced groundwater extraction wells within the Exposition 'A' and 'B' Zones, the
construction of two aboveground treatment systems (groundwater and vapor), and the installation of
approximately 1,700 ft of trenching. Short-term risks to the community and environment associated with
drilling, construction, and trenching activities include increased traffic, particulate emissions, and
potential worker exposure to COCs during remedial and monitoring activities. These risks can be
mitigated with proper planning and suitable health and safety measures, such as traffic control, dust
suppression, air monitoring, and worker PPE.

10.3.6 Implementability

Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3 (EISB/P&T/MNA/UV Oxidation)
would be the simplest alternatives to implement. Both alternatives would require injection well permits or
approvals from appropriate state and local agencies prior to implementation. Pilot tests, as described in
Sections 3.4.3.2 and 3.4.3.3, would be needed to obtain required design information. The addition of
injection points and/or injection events to the assembled alternatives could be warranted based on pilot
test results and/or system performance and monitoring data. In addition, based on the performance of
initial applications, the need for additional injection events would need to be evaluated. Both alternatives
would require coordination with the City of Maywood park construction since injection wellheads Would
be situated within the park boundary. Personnel, equipment, and materials are generally available for
implementation/operation for both alternatives.

Alternatives SG4a (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
and SG4b (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) would be
relatively simple to implement, although these alternatives would have more operational requirements
than Alternatives SG2 and SG3 because of the additional aboveground vapor treatment system. Overall,
these alternatives consist of generally conventional, well proven, and implementable technologies and are
expected to be highly reliable when adequately operated and maintained. Personnel, equipment, and
materials are readily available for implementation/operation. Coordination with the City of Maywood
would be required for well installation activities, which would ideally be installed after final grading
activities, but prior to hardscaping and landscaping of the Maywood Riverfront Park. The aboveground
treatment systems associated with Alternatives SG4a and SG4b would be coordinated with the City of
Maywood and could be situated in the southeast corner of the park. Modifications to the assembled
alternative could be warranted based on system performance/monitoring data (e.g., additional extraction
wells). Groundwater monitoring would be necessary to assess remediation effectiveness and contaminant
plume status. Discharge permits or disposal facility acceptance for treated groundwater would generally
be required.

Alternatives SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC) and
SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/GAC) are the most complex
alternatives to install/construct and, during implementation, to operate. Although ERH with VE is no
longer considered an innovative technology, it is a relatively new technology that requires sophisticated
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equipment and skilled technical personnel. As such, relatively few vendors offer ERH with VE and
personnel, equipment, and materials have limited availability. A pilot test would be needed to establish
suitability of the method at the site and to obtain additional design information, as described in Section
3.4.3.6. System modifications could be warranted based on performance and monitoring data. As stated in
Section 10.3.5, a large portion of the Maywood Riverfront Park would be disrupted for approximately 1-
year. The partial park closure would need to be coordinated in cooperation with the City of Maywood.

10.3.7 Estimated Cost

A summary of estimated costs for each of the lower vadose zone soils and Exposition groundwater
remediation zone alternatives is presented in Table 10-3. A more detailed cost estimate for the preferred
alternative is provided in Section 12.3.

The cost estimates summarized in Table 10-3 have been developed strictly for comparing the alternatives.
The final costs of the treatment alternatives will depend on competitive bids, actual market conditions,
actual site conditions, final project scope, and implementation schedules. Because of these factors and
those unforeseen, project feasibility and requirements must be reviewed carefully to adequately address
the decisions related to project funding.

The cost estimates are "order-of-magnitude" estimates having an intended accuracy range of +50% to -
30%. They are not intended to limit the flexibility in the selection of the RD but to provide a basis for
evaluating cost in light of the other modifying criteria.

Alternative SG3 (EISB/P&T/MNA/UV Oxidation) has the lowest total present worth cost (approximately
$4.8 million) with the exception of Alternative SGI (No Action).

The second least expensive alternatives are Alternative SG4b (Vacuum-Enhanced Groundwater
Extraction/P&T/MNA/UV Oxidation/GAC) and Alternative SG2 (ISCO/ISCR/P&T/MNA/UV
Oxidation). They have similar total present worth costs of approximately $5.4 million. Alternative SG2
(ISCO/ISCR/P&T/MNA/UV Oxidation) uses a technology that is identical in application to Alternative
SG3, but is more expensive mainly because of the cost of reagents. Therefore, Alternative SG2 is not
considered to be as good a value as Alternative SG3.

Alternative SG4a (Vacuum-Enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
provides the fourth lowest total present worth cost at approximately $6.1 million. Comparatively,
Alternative SG4a uses a technology that is identical in application to Alternative SG4b (Vacuum-
enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC), but is more expensive due to the
addition of an FTO vapor treatment system for use during the first year of system operation. As the
majority of COCs will be extracted during the first year and some COCs within this remediation zone, in
particular vinyl chloride, cannot be treated by GAC at elevated concentrations, the FTO treatment system
associated with Alternative SG4a is considered to be a good value.

Alternatives SG5a (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/UV Ox/FTO/GAC)
and SG5b (ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/UV Ox/GAC) provide the
most expensive alternatives with a total present worth of approximately $8.8 to 8.9 million, respectively.
These alternatives are estimated to be the most effective and expeditious of all the alternatives. The cost
effectiveness of this alternative may be considered good based on the estimated high effectiveness over a
short period of time. However, they are significantly more expensive than the other alternatives - which
are estimated to be less effective and take a longer period of time.
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10.3.8 State Acceptance

The State of California DTSC raised concerns with respect to elevated concentrations of TCE detected in
double-nested monitoring well MW-24, which is screened within the Exposition 'C' and 'D' Zones. The
DTSC requested that EPA place an extraction well in the vicinity of this monitoring well as an addition to
the preferred alternative for this remediation zone. In response, EPA will install a recovery well to
approximately 140 ft bgs to extract and treat groundwater in this area.

With the exception of the above-mentioned issue which has been addressed by the EPA, the State of
California concurs with the preferred alternative (Alternative SG5a) for this remediation zone.

10.3.9 Community Acceptance

During the public comment period for the Proposed Plan, written comments were received with respect to
ERH and the FTO vapor treatment system associated with Alternative SG5a. These comments may be
referenced in the Responsiveness Summary of this document.

Questions and comments pertaining to ERH and FTO technologies that were raised during the first public
hearing (April 17, 2004) were addressed by EPA staff. After the April 17 public hearing, EPA extended
the public comment period, announced a second public hearing, and sent out a second summary Proposed
Plan fact sheet to all the addresses in the City of Maywood. In addition, EPA officials and contractors met
with the community group PUMA at its regular weekly meeting on May 13 to answer questions about
ERH and FTO.

The second public hearing was held on May 22, 2004 at the Maywood Activity Center. EPA staff invited
a headquarters expert specializing in ERH to attend the meeting as well as a contractor representing FTO
to provide discussion and examples on the use of these remedies at other sites across the country.

EPA also facilitated a meeting between the community group PUMA and the TOSC. During the public
comment period, EPA also responded to a number of email questions and requests for additional
information from the PUMA group members and other community activists. EPA believes it has
addressed the community's concerns.

11.0 Principal Threat Waste
The NCP establishes EPA's expectation that treatment be used to address the principal threats posed by
hazardous substances wherever practical. The principal threat concept applies to the characterization of
"source materials" at Superfund sites. A source material is material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for migration of contamination to the
groundwater, surface water, or air, or act as a source for direct exposure. Principal threat wastes are
essentially source materials that are highly mobile and cannot be reliably controlled in place, or would
present a significant risk to human health or the environment should exposure occur. Conversely, non-
principal threat wastes are those source materials that generally can be reliably contained and would
present only a low risk in the event of exposure. The manner in which principal threats are addressed
generally will determine whether the statutory preference for treatment as a principal element is satisfied.

At the Pemaco site, several original or primary sources of contamination were identified during previous
environmental investigations at the site including: a drum storage area in the southern portion of the site,
31 USTs, at least 6 ASTs, and a loading dock in the southwest corner of the property (Figure 1-2). Due to
leaks, spills, potential improper handling and infiltration/percolation of COCs, these primary sources have
impacted localized soil and groundwater to such a degree that "secondary" sources of contamination were
created. As the original sources are no longer present at the site (excavation of USTs, removal of drums,
etc.), these highly toxic secondary sources of contamination present in vadose zone soils, perched
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groundwater, and Exposition groundwater within the vicinity of the 10,000-fig/L contour (of the
composite Exposition 'A' and 'B' groundwater TCE plume) are considered the present-day source
materials.

Groundwater within this contour zone contains free product [both non-aqueous phase liquids (NAPLs)
and dense non-aqueous phase liquids (DNAPLs) have been detected in groundwater] and/or high
concentrations of residual contamination. In addition, subsurface soil within this zone contains high
concentrations of chemicals, namely VOCs, that are (or potentially are) mobile because of volatilization
and subsequent subsurface transport. These soil contaminants may act as a continuing source and
subsequent threat to groundwater. As such, these heavily contaminated media are considered principal
threat wastes.

To address these wastes, remedial alternatives for the two subsurface remediation zones capable of
reducing and/or remediating the principal threat wastes through treatment were favored. For the Upper
Vadose and Perched Groundwater Remediation Zone, Alternative SP2a and SP2b were favored because
they involve the application of HVDPE, which would increase the rate of extraction of contaminated
media between 3 and 35 ft bgs. The other, more passive alternatives developed for this remediation zone
(Alternatives SP3 - ISCO and Alternative SP4 - EISB) do not involve contaminant extraction and do not
address upper vadose zone soils. For the Lower Vadose and Exposition Groundwater Remediation Zone,
which contains the majority of principal threat wastes at the site, Alternatives SG5a and SG5b were
favored because they involve the application of ERH directly to soil and groundwater between 35 and 100
ft bgs within the 10,000-ppb contour of the composite Exposition 'A' and 'B' TCE plume. ERH with VE
is the only technology capable of source mass reduction within Exposition groundwater, high-
permeability lower vadose soils, and low-permeability lower vadose soils. The other alternatives for this
remediation zone (Alternative SG2 - ISCO/ISCR, Alternative SG3 - EISB, and Alternatives SG4a and
SG4b - Vacuum-Enhanced Groundwater Extraction) cannot effectively address COCs trapped within
low-permeability soils, which if not treated, may act as a continual source of contamination to Exposition
groundwater zones and deeper saturated zones through leaching.

12.0 Selected Remedy

The remedial action for Pemaco addresses removal of contaminants from soil and groundwater. Since the
subsurface geologic and hydrogeologic environments and contamination levels found at Pemaco are
highly irregular and variable, EPA divided the site into three subsurface zones or "remediation zones" and
assembled remedial alternatives by zone to develop an appropriate cleanup strategy for each individual
zone. The remediation zones identified at the Pemaco site are:

d) surface and near surface soil remediation zone (0-3 ft bgs) - "N"
e) upper vadose zone soil and perched groundwater (3-35 ft bgs) - "SP"
f) lower vadose zone soil and Exposition groundwater (35-100+ ft bgs) - "SG"

The selected remedy for the entire site is as follows:

• Surface and Near-Surface Soil: Soil Cover/Revegetation (Alternative N2).

• Upper Vadose Zone Soil and the Perched Groundwater: HVDPE with UV Oxidation for treatment of
extracted groundwater, and, FTO and GAC for treatment of extracted vapors (Alternative SP2a).

• Lower Vadose Zone Soil and Exposition Groundwater: ERH with VE, Vacuum-Enhanced
Groundwater Extraction, Groundwater P&T, and MNA. UV Oxidation for treatment of extracted
groundwater, and FTO and GAC for treatment of extracted vapors (Alternative SG5a).
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The EPA believes the selected remedy for Pemaco meets the threshold criteria and provides the best
balance of tradeoffs among the alternatives considered. The EPA expects the selected remedy to satisfy
the statutory requirements of CERCLA Section 121(b): 1) protection of human health and the
environment: 2) compliance with ARARs; 3) cost effectiveness; 4) use of permanent solutions and
alternative treatment technologies to the maximum extent practicable; and 5) use of treatment as a
principle component.

12.1 Summary of the Rationale for the Selected Remedy

Numerous factors were considered in choosing the selected remedy for the Pemaco site. In some cases,
different evaluation factors were more applicable to some of the three remediation zones than to others.
The principal factors weighed in choosing the selected remedies for each zone are as follows:

Surface and Near-Surface Soil Remediation Zone

• Use of a soil cover will eliminate or minimize the potential for exposure to residual subsurface
contamination for the proposed use of the site as a park. The selected alternative is protective of
human health and the environment.

Upper Vadose Soils and the Perched Groundwater

• Data obtained from field treatability tests performed during the FS confirm that HVDPE can be used
to effectively remove and treat VOCs simultaneously from both soil and groundwater in the upper
vadose zone and perched groundwater zone.

• The vapor extraction component of the system will capture subsurface vapors and eliminate the
potential for vapor migration to the surface, thereby eliminating the potential for exposure to COCs in
indoor and outdoor air.

• The selected alternative is protective of human health and the environment and complies with ARARs
for all COCs.

Lower Vadose Soils and Exposition Zone Groundwater

• Data obtained from field treatability tests performed during the FS confirm that HVDPE can be used
to effectively remove and treat VOCs in the lower vadose zone soil and in the Exposition 'A' and 'B'
groundwater zones.

• While a recently developed technology, ERH has been demonstrated at numerous sites throughout the
country as an effective technology to remove VOCs from very low permeability lithosomes, such as
those that separate the groundwater-containing sands in the lower vadose zone. It is essentially the
only remedial technology, other than excavation, that has proven to be effective to remove VOCs,
especially NAPL, from "tight" soil.

• In addition to being the most technically effective alternative for removing VOCs from this zone,
ERH (combined with groundwater and vapor extraction) will require the least amount of time
compared to other technologies to reach remedial goals.

• Removal of the plume "core/source" area should allow the downgradient portions of the plume to
reach remedial goals within a reasonable timeframe through groundwater extraction and MNA.

• The selected alternative is protective of human health and the environment and complies with ARARs
for all COCs.
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12.2 Description of the Selected Remedy

Descriptions of the selected remedy, broken down by remediation zone, are contained in Sections 12.2.1
through 12.2.3, below.

12.2.1 Selected Alternative for Surface and Near-Surface Soil
Remediation Zone

Soil Cover/Revegetation (Alternative N2)

The proposed future use of the Pemaco site is a recreational park. This alternative would place a 1-foot
layer or approximately 4,550 cubic yards of clean soil on the site, with the addition of a non-woven
geotextile layer between the soil cover and the native site soils. Implementation of this remedy will take
one to two months. Implementation of this portion of the remedy will be conducted by the City of
Maywood as part of the design and construction of the recreational park that includes the Pemaco
property and the surrounding adjacent properties.

12.2.2 Selected Alternative for Upper Vadose Soils and the Perched
Groundwater

Alternative SP2a - HVDPE, UV Ox, FTO, and GAC

Approximately 32 dual-phase extraction wells will be installed into the upper vadose zone soil
(approximately 80,000 to 95,000 cubic yards of soil affected) and the perched groundwater zone to
remove contamination in both the liquid and gas phase. The perched groundwater plume has migrated
approximately 250 ft to the south and up 200 ft southwest of the Pemaco property. Approximately 1.4
million gallons of contaminated groundwater is present within the impacted perched groundwater zone.

Extracted contaminated vapor will be pumped to the surface and treated onsite using a FTO unit. It is
estimated that after one year, concentrations of poorly adsorbing chemicals (e.g., vinyl chloride) in the
vapor phase will have decreased enough to safely change over to a GAC system for treatment of extracted
vapors for the remainder of the cleanup.

Groundwater will be treated with a UV Ox system, possibly supplemented with GAC adsorption. The
need for supplementary GAC to treat groundwater will be determined during the RD phase of the project.
Also, similar to vapor treatment, GAC may eventually be used as a stand-alone technology for treatment
of extracted groundwater if low-adsorptive compounds such as vinyl chloride are not present in the
extracted groundwater at concentrations over MCLs.

It is estimated that the treatment system will operate for 5 years and require an additional 5 years of
monitoring.

12.2.3 Selected Alternative for Lower Vadose Soils and Exposition
Groundwater

Alternative SG5a - ERH with VE, Vacuum-Enhanced Groundwater Extraction, Groundwater
P&T, MNA, UV Ox, FTO, and GAC

Treatment in this zone targets the highest concentrations of contamination found on the site as well as the
entire groundwater dissolved-phase plume.
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For the "core" or source area of contamination, an ERH system consisting of approximately 95 electrodes
and 18 vapor extraction/groundwater extraction wells will be installed within the mapped
isoconcentration contour line which represents 10,000 ug/L of TCE in groundwater. This area
corresponds to the highest concentrations of COCs in both soil and groundwater within this deepest
remediation zone (35-100 ft bgs). The ERH and associated vapor and groundwater extraction systems will
address the principal threat soil and groundwater at the site. The electrodes and monitoring wells will be
installed to a depth of 100 ft bgs. The system will include a 1,500 scfm blower for vapor extraction.

The dissolved-phase Exposition zone groundwater plume extends southwest of the Pemaco property and
lies beneath a two-block residential housing area. A vacuum-enhanced groundwater pump-and-treat
network will address VOCs within the mapped isoconcentration contour line which represents 1,000 ug/L
of TCE in groundwater. This treatment network will consist of approximately 12 vacuum enhanced
groundwater extraction wells installed into the 'A' zone (65 to 75 ft bgs) and the 'B' zone (80 to 100 ft
bgs). Sampling conducted during late 2003 indicated that one well (MW 24) installed on the Pemaco
property in the 'C' and 'D' zones, contained low contaminant concentrations. The State of California
requested that EPA place an extraction well in this location. In response to this request, EPA will install
an extraction well into the 'D' zone (approximately 120-140 ft bgs) and treat extracted groundwater from
this zone.

Additional groundwater extraction wells will be installed to address groundwater contamination in the
area between the mapped isoconcentration contour lines for 1,000 and 10 ug/L of TCE. MNA will be
used outside the 10 ug/L TCE contour to demonstrate plume reduction and/or point of compliance.

FTO will be used to address the vapors extracted from the treatment systems with a change over to GAC
when the vinyl chloride concentrations in the effluent have decreased to safe levels. EPA estimates that
this switch-out should occur within one year.

Groundwater will be treated with a UV Ox system, possibly supplemented with GAC. The need for
supplementary GAC to treat groundwater will be determined during the RD phase of the project. Also,
similar to vapor treatment, GAC may eventually be used as a stand-alone technology for treatment of
extracted groundwater if low-absorptive compounds such as vinyl chloride are not present in the extracted
groundwater at concentrations over MCLs. The treated groundwater could be disposed by reinjection
back into the aquifer, discharged to the sanitary sewer, or discharged to the LA River. EPA will comply
with discharge requirements that are appropriate based on the option that is chosen during the design
phase of the project.

Implementation of the remedy for the Lower Vadose Soils and Exposition Groundwater will allow
flexibility for possible future use of in situ oxidation and/or in situ bioremediation of portions of the
source area of the plume, after the ERH system has been removed. This "life-cycle" remedial component
will only be used if the Agency determines, after completion of the ERH operation, that the additional
implementation of in situ treatment is needed to augment or provide a "polishing step" for treatment of
groundwater after the principal threat area has been treated.

It is estimated that ERH will require approximately one year for treatment of the source area. Vacuum-
enhanced groundwater extraction and treatment, with the possibility of supplementary in situ chemical
oxidation or enhanced bioremediation, is expected to continue for approximately 4 additional years.
Groundwater monitoring is required for an additional 5 years for a total of 10 years.

12.2.4 Institutional Controls for the Pemaco Site

The Pemaco Superfund site is currently zoned for recreational use. In order to protect the integrity of the
remedial action, the remedy for the site prohibits future residential use of the property. The current deed
for the Pemaco property contains a covenant that prohibits residential use of the property. Because
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groundwater contains contaminants above drinking water standards, the current deed for the Pemaco
property also contains a restriction on use of groundwater at the Site. It prohibits the extraction of
groundwater for use as drinking water or other domestic purposes. Allowable uses are limited to: (i)
groundwater monitoring and remediation, (ii) dewatering or dust control during Park development
activities (treated groundwater), and/or (iii) irrigation of the Park (treated groundwater). If after
implementation of the remedy, hazardous waste will remain at the property at levels which are not
suitable for unrestricted use of the land, additional institutional controls may be required in the form of a
State of California Land Use Covenant with the City of Maywood.

12.2.5 Additional Actions

Based on comments received during the public comment period, the following activities will be included
as part of the remedy implementation:

• Conduct indoor air sampling and additional vapor monitoring on Walker Avenue and 59th Street
during remedial operations

• Conduct thorough vapor monitoring of the FTO unit and include dioxin and furans on the list of
analytes

• A heat exchanger and a vapor phase carbon adsorption unit will be installed to the post-exhaust side
of the FTO unit;

• In addition, if the agency determines that it is necessary to augment treatment of the of the principal
threat source area, an in situ oxidation and/or in situ bioremediation polishing step will be
implemented.

12.3 Summary of the Estimated Remediation Costs

The estimated costs for the selected remedy are presented in two parts.

• The cost estimate for Alternative N2 - Surface and Near-Surface Soil Remediation Zone is in Table
12-1.

• The cost estimate for Alternative SP2a - Upper Vadose Soil and Perched Groundwater Remediation
Zone is in Table 12-2.

• The cost estimate for Alternative SG5a - Lower Vadose Soil and Exposition Groundwater
Remediation Zone is in Table 12-3.

These tables present the subtotal capital and O&M costs organized according to the main components of
the selected remedies. The total costs on a yearly basis, annual present worth, and total present worth
costs are shown on the second page of each table under the Present Worth Analysis.

Uncertainty in Cost Estimates

All assumptions used in calculating the cost estimates are listed in the table footnotes and as follows:

• Instead of assuming a 10% contingency for project management and support in the Capital Costs
section, a practice suggested in the EPA Guide to Preparing Superfund Proposed Plans, RODs, and
Other Remedy Selection Decision Documents, Chapter 6, Page 6-43 (EPA 540-R-98-031, July 1999),
the actual labor breakdown was estimated for equipment installation. The equipment installation labor
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categories include: 1) construction management, 2) mechanical assembly and installation, 3)
engineering, design, and inspection, and 4) project management. These four labor categories are
intended to provide a more accurate description and estimate of labor costs than a general 10%
contingency.

• Several cost items identified in the tables have been revised since the completion of the FS and
Proposed Plan in accordance with design updates, receipt of new bids, and/or per ROD Guidance
(EPA, 540-R-98-031).

• Considerable savings in both capital costs and O&M would be realized if both upper vadose zone
remedial actions and the lower vadose zone remedial actions were implemented simultaneously.
Several cost items are identified in the Tables that are duplicated for both the upper and lower vadose
zone areas, e.g., purchase of an FTO. If both cleanup actions are implemented together, then cost
savings of 1/2 the values shown would be realized for each zone being treated. Additional savings of
approximately 25% could be realized from installation labor if cleanup actions from both zones are
implemented together. There are other unquantifiable savings that could also occur as a result of
shared construction costs, such as optimization of field effort during trenching and laying pipe.
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Table 12-1 • Detailed Cost Summary of Remedial Alternative N2

Soil Cover/Revegetation
Surface and Near-Surface Soil Remediation Zone

Treatment System Equipment and Installation
Item 1» Description
Equipment. Materials, and Subcontractors
1 Geophysical Clearance
2 Concrete Demolition, leave in place
3 Fence Demolition and Haul (445 linear feet)
4 Vegetative Stripping and Subgrade Preparation
5 Dust Control, light
6 Vegetative Haul plus 30% LA traffic markup
7 Backfill delivered (1-ft depth)
8 Grading spread from pile to finish grade
9 Geotextile barrier Incl materials and installation
10 Surveying 2 crew, estab grade, slope & cover thickness
11 Top Soil deliver/spread (4-m depth)
12 Temp Subsurface Irrigation System l s p r h d / 2 2 5 s f
13 Grass Cover via hydroseedmg
14 Heavy Equipment Mob/Demob
15 Misc Landscaping and Erosion Control
16 Handling Fees (3%)
17 Contingency (10%)

Subtotal (Equipment, Materials, and Subs)

Labor
18 Construction Management
19 Engineering, Design, and Inspection
20 Project Management

Subtotal (Labor)

Quantity

1
1450

I
481

4
481

4,550
4,550
9,717

8
1,080

388
87,454

4
1
1
1

250
300
160

Unit

lump sum
sq yard

lump sum
cubic yard

day
cubic yard
cubic yard
cubic yard
sq yard

day
cubic yard
per head
sq feet
each

lump sum
lump sum
lump sum

hour
hour
hour

Unit Rate

$2,20000
$1100

$2,14400
$134

$755 00
$374

$2250
$433
$213

$2,000 00
$2250
$3800
$007

$25000
$25,15300

$7,675 56
$2558519

$8500
$10000
$11000

TOTAL TREATMENT SYSTEM EQUIPMENT, INSTALLATION, SUBS, AND LABOR:

Total Cost

$2,200
$15,950
$2,144

$645
$3,020
$1,801

$102,375
$19,702
$20,697
$16,000
$24,300
$14,744
$6,122
$1,000

$25,153
$7,676

$25,585
$289,113

$21,250
$30,000
$17,600
$68,850

$357,963

Source

Spectrum Geophysics
RS Means
RS Means
RS Means
RS Means
RS Means
TN&A quote for similar work
RS Means
RS Means
RS Means
TN&A quote for similar work
RS Means
RS Means
TN&A quote for similar work
RS Means
T N & Associates
RS Means

T N & Associates
T N & Associates
T N & Associates

Assumptions
! Refer to the conceptual design for A!temati\e N2 (Section 3 412)foj additional design information and assumptions
2 Tfiere Hill be no disposal costs for fencing since it can be sold to reacltr or reused b\ the CiA ofMamood
3 Tfiere Hill be no disposal costs for stripped \egelation since il can be composted and reused b\ the Cttv ofMawood
4 H\droseedu\g was selected o\er sod for an estimated saunas ofappio\im(iteh $35 000
5 A geoteitile barrier Mas selected to separate co\er soil from undert\m% contaminants
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Table 12-1 - Detailed Cost Summary of Remedial Alternative N2

Soil Cover/Revegetation

Surface and Near-Surface Soil Remediation Zone

Annual Operation and Maintenance
Item N Description
O&M Utilities Materials and Subs
1 Vegetative Cover Maintenance and Repair
2 Brush Clearing medium density
3 Handling Fees (3%)
4 Contingency (10%)

Subtotal (Equipment, Materials, and Subs)

Quantity

1
4
1
t

Unit

lump sum
each

lump sum
lump sum

Unit Rate

$3 148 00
$1,10000

$226 44
$754 80

Total Cost

$3 148
$4400

$226
$755

$8,529

Source

RS Means
RS Means
T N & Associates
RS Means

Labor
5 Quarterly Inspection
6 Monitoring and Reporting
7 Management of O&M

Subtotal (Labor)

TOTAL ANNUAL OPERATION AND MAINTENANCE

80
50
40

hours
hours
hours

$8500
$10000
$11000

$6800
$5,000
$4,400

$16,200

$24,729

T N & Associates
T N & Associates
T N & Associates

Present Worth of Annual Operation and Maintenance
Cost Interest Rate Years Present Worth

Total Present Worth of Annual O&M 24 729 4 25% 30 $414,957

Calculated using
uniform series present
worth factor

Assumptions
1 Establishment of native vegetative cover n included in installation Long term irrigation is not planned
2 Assumes that J% of the cover surface (approx 4 400 s f ) will require fill and replanting (annualh) due to erosional forces

Backfill for the repair area at a three inch depth is assumed (40 c \ )
3 Brush cutting is assumed to take place quarterh
4 Quarterh inspections would be performed and reported in conjunction with well monitoring A memo report identify ing area\ of

wear or erosion would be issued
5 A 30 -\ear project term was assumed for comparison purposes The interest rale of 4 25% is the reported Prime Kate (Nov 2002)

Backfill for the repair area at a three inch depth is assumed (40 c } )
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Table 12-2. Detailed Cost Summary for Remedial Alternative SP2a
High-Vacuum Dual-Phase Extraction / Ultraviolet Oxidation / Flameless Thermal Oxidation / Granular Activated Carbon

Upper Vadose Soil and Perched Groundwater Remediation Zone

Capital Costs
Item
No. Description
HVDPE Equipment, Materials, and Subcontractors
1
2
3
4
5
6
7
8
9
10

Trait. Compound - Concrete Contain., Steel Bldg., Fencing, Lights
Utility Connections (electric, gas, sewer)
Mobilization/Demobilization
1500 ACFM High Vac. Extraction System
Well Installation, 4"dia.
Piping Network, Manifold, Valves
Trenching and Backfill, 8" wide trench, 24" deep
Installation and Start-Up
Site Restoration
Confirmation Soil Borings and Analytical Services

Flameless Thermal Oxidizer (FTO) Equipment and Installation
11 |AlzetaQR1500ACFM
UV Ox. Equipment, Materials, & Subcontractors
12
13
14

Bench Test/Mob./Installation/Start-Up/Demob.
Rayox Reactor System w/PreTrmt. Flow rated to 50 gpm.
Discharge Conveyance System

Vapor Phase GAC, Equipment, Materials, & Subcontractors
15
16

17

Mobilization/Ins tallation/Start-Up/Demob.
3000 Ib Vapor Phase GAC Vessels (full)
Subtotal
Contingency Allowance (15%)

Subtotal (Equipment, Materials, and Subs)

Equipment Installation Labor
18
19
20
21

Construction Management
Mechanical Assembly and Installation
Engineering, Design, and Inspection
Project Management

Subtotal (Installation Labor)

TOTAL CAPITAL COSTS AND INSTALLATION:

Quantity

1
1
2
1

32
1

4,500
50

1
1

1

1
1
1

1
2

1

930
360
400
330

Unit

lump sum
lump sum

each
lump sum

each
lump sum
linear feet

hour
lump sum
lump sum

lump sum

lump sum
lump sum
lump sum

each
lump sum

lump sum

hour
hour
hour
hour

Unit Rate

$58,568.00
$29,220.00

$5,200.00
$141,346.50

$3,500.00
$34,861.80

$2.18
$65.00

$60,000.00
$34,574

$351,244

$23,463.30
$156,422.00

$9,810.00

$14,74920
$7,650.00

$156,188.90

$85.00
$85.00

$100.00
$110.00

Cost

$58,568
$29,220
$10,400

$141,347
$112,000

$34,862
$9,810
$3,250

$60,000
$34,574

$351,244

$23,463
$156,422

$9,810

$14,749
$15,300

$1,065,019
$156,189

$1,221,207

$79,050
$30,600
$40,000
$36,300

$185,950

$1,407,157

Notes

•

+ 4

*

O

O
4

•

•

*

$ Indicates items that have been revised since the completion of the FS and Proposed Plan in accordance with design updates, receipt of new bids,
and/or per ROD Guidance (EPA Doc 540 R 98-031)
Line Items 1 and 9 were increased in response to community concerns to provide a building that eliminates potential sound and visual nuisances at the property
Line Items 4, 11, 12, 13, and 16 were increased to accommodate incieased design knowledge and treatment capacity, design vapor flow was met eased from
1000 ACFM to 1500 ACFM
Line Items 18 and 20 were reduced to reflect a deciease in contingency as project knowledge is increased
Line Items 18-21 are considered more accurate substitutions foi the ROD Guidance Document's project mgmt and support contingency of 10%

4$ Indicates items that are duplicated in the cost estimate for the lower vadose soil and exposition groundwater If both alternatives are implemented together, then cost
savings of 1/2 the values shown would be realised for each alternative Additional savings ofappwtimateh 25% could be realized from Installation Laboi if both
alternatives are implemented together

Assumptions:
1 Tins is an order-of-niagnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual project cost It was based on the best available

information regarding the anticipated scope of the lemedial alternative Major changes mat occur and ma\ be documented in the form of a memo in the Administrative
Recoidfile, an ESD, or a ROD amendment

2 Refer to the Conceptual Design for Alternative SP2fo> additional design information and assumptions
3 Concentrations ofl 4 dwtane in perched gioundwater would not adsorb efficient!) to vapor phase caihon and is therfoie best treated using UV midal/on
4 Tins alternative assumes high VOC mass loading during the first} ear of operation would be most effectivel\ and efficiently treated using FTO {for vapor) and UV

oxidation (forgrounduatei) Afiei approfimateh one \earofreinedialion, the vapor treatment s\slem could be switched w GAC - a more cost effective option for lower
contaminant loading

5 Confirmation soil sampling is included above, confirmation groundwatei sampling ninchided under O&M
6 Tlte confirmation soil borings would be spaced one bating per 100' v 100'fool grid for 16 boring locations jot the perched zone Seven samples would be collected per

boring at approximate five-foot intervals to a depth of35 feet hgs (5' to 35' bgs)
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Table 12-2. Detailed Cost Summary for Remedial Alternative SP2a
High-Vacuum Dual-Phase Extraction / Ultraviolet Oxidation / Flameless Thermal Oxidation / Granular Activated Carbon

Upper Vadose Soil and Perched Groundwater Remediation Zone

Annual Operation and Maintenance Costs
Item
No. Description

Flameless Thermal Oxidizer (Annual Cost, J Year)
1
2
3
4
5
6
7

Electrical Consumption
Water Consumption
Gas Consumption
Sodium Hydroxide (25%)
Alzeta Service Plan/Start Up Testing/Mob/Demob.
Laboratory Analysis of Vapor Discharge
Laboratory Analysis of Water Discharge
Subtotal

8 | Contingency Allowance (15%)
Subtotal (FTO Annual O&M Costs, 1-Year)

Vapor Phase GAC System (Annual Costs, 4 Years)
9
10
11
12

Replacement Carbon (average yearly, over 4 years)
Carbon Analytical Profiling
Carbon Disposal (average yearly, over 4 years)
Laboratory Analysis of Vapor Discharge
Subtotal

1 3 | Contingency Allowance (15%)
Subtotal (GAC Annual O&M Costs, 4- Years)

HVDPE System (Annual Costs, 5 Years)
14 Electrical Consumption
15 Maintenance and Service (Average for 5 yrs.)
1 6 Mechanical, Pipe, Valves, Parts (Average for 5 yrs.)
UV Oxidation System (Annual Costs, 5 Years)
17 Electrical Consumption
1 8 Peroxide, Delivered as 35% Solution (in Ibs)
1 9 Maintenance, Parts, Lamp Replacement (Avg. for 5 year)
20 Laboratory Analysis of Water Discharge
O&M Labor (Annual Costs, 5 Years)
21
22
23

24

Weekly Inspection and Monitoring
Data Processing and Reporting
Management of O&M
Subtotal
Contingency Allowance (15%)

Subtotal (Annual O&M Costs, 5- Years)

Groundwater Monitoring (Annual Costs, 10 Years)
25
26

27

(2) Semiannual GW Sampling Events, Incl. Some soil
GW Monitoring, Data Tabulation,& Reporting Labor
Subtotal
Contingency Allowance (15%)

Subtotal (GW Monitoring Annual O&M Costs, 10-Years)

Quantity i Unit
t

170,820 kWH
8,496 lOOc.f.

266,742 therm
38,544 gal

I lump sum
12 month
12 i month

t

1 lump sum

24,000 j Ibs
8 | per vessel

24,000 ' Ibs
12 , month

ii
1 , lump sum

1
|

536,550 ' kWH
1 1 lump sum
1 ' lump sum

490,341 ' kWH
18,797 i Ibs

1 ' lump sum
12 month

1 ,240 hours
840 hours
480 hours

1 lump sum

i

85 each
320 hours

1 lump sum

i
Unit Rate j Cost

1
$0.18, $30,748
$1.67; $14,187
$0.69i $184,052
$1.10! $42,398

$31,068.00' $31,068
$6,587.001 $79,044

$500, $6,000
$387,497

$58,124.62, $58,125
$445,622

i
i
,

1 15j $27,600
350.00', $2,800

0.60; $14,400
1,867.14 $22,406

$67,206
$10,080.85, $10,081

! $77,287
!
(

$0.18! $96,579
$5,550.001 $5,550
$6,972.36' $6,972

?
1

$0.18i $88,261
$0.33 i $6,146

$6,968.50 1 $6,969
$500.00, $6,000

I

85.00 $105,400
1 00.00 1 $84,000
110.00, $52,800

$458,678
$68,801.66 $68,802

! $527,479
!

$227.20, $19,312
85.00, $27,200

, $46,512
$6,976.80 $6,977

$53,489

Notes

*
*
•

•
• •

•4

•

*

* **

4

•*

•

•
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Table 12-2 Detailed Cost Summary for Remedial Alternative SP2a
High-Vacuum Dual-Phase Extraction / Ultraviolet Oxidation / Flameless Thermal Oxidation / Granular Activated Carbon

Upper Vadose Soil and Perched Groundwater Remediation Zone

Present Worth Analysis

Year

0
1
2
3
4
5
6
7
8
9
10

Totals

Capital Cost

$1,407,157

$1,407,157

FTO O&M,
1st Year

$445,622

$445,622

TOTAL PRESENT WORTH:

Carbon O&M HVDPE Sys.
Years 2-4 , O&M, Years 1-5

1

$527,479
$77,287 $527,479
$77,287 $527,479
$77,287 $527,479
$77,287 $527,479

t

I

$309,146 $2,637,397

GW Monitor
Years 1-10

$53,489
$53,489
$53,489
$53,489
$53,489
$53,489
$53,489
$53,489
$53,489
$53,489

$534,888

Total Costs

$1,407,157
$1,026,590

$658,255
5658,255
$658,255
$658,255
$53,489
$53,489
$53,489
$53,489
$53,489

$5,334,210

Discount Factor
(4.5%) Present Worth

100 $1,407,157
0 96 $982,383
0 92 $602,784
0 88 $576,826
084 $551,987
080 $528,217
077 $41,074
073 $39,305
070 $37,613
0 67 $35,993
0 64 $34,443

1 $4,837,781

$4,837,781
Indicates items that have been revised since the completion of (he FS and Pioposed Plan in accordance with design updates receipt of new bids

and/or per ROD Guidance (EPA Doc 540 R 98 031)
Line Items 24911 and 14 19 were increased to accommodate increased design knowledge and treatment capacity design vapoi flow was increased fi om
1000 ACFM to 1500 ACFM
Line Items 8 13 24 and 27 are less than the 25% contingency allowance that the ROD Guidance document p! esci ibes because DPE is a technolog\ frequently applied to other
Superfund Sites and good cost data was available foi the preparation of this estimate
Line Items # 21 23 and 26 are consideied more accurate substitutions for the ROD Guidance Document s project mgrnt and suppoii contingency of75% for O&M

44 Indicates items that are duplicated in the cost estimate for the lower vadose soil and exposition groundwater If both alternatives are implemented togethei then cost savings
of 1/2 the values shown would be realized for each altei native Additional cost savings of approximately 25% could be realized from O&M Labor if both alternatives are
implemented together

Assumptions
The estimated 5 \ear HVDPE project duration was calculated based on anticipated contaminant exti action rates An addifonal 5 \ears ofmonitonng is topical
Electrical rate for small business wet e provided by Southern California Edison (Los Angeles) and tange from $14 $ 21/kWH
Semiannual groundwatei sampling would be perfoi med on 32 wells and the analysis would be for VOCs via EPA Methods 8260B

1
2
3
4 Carbon useage is based on FS Table 3 4 of Appendix B (Groundwater Extraction Design Summan For The Upper Vadose and Pet ched Groundwater Zone)
5 Weekly inspections will be performed and reported in conjunction with the remediation s\stem monitoring and compliance sampling
6 Costs are based on 2004 dollars The discount factor (4 5%) used in the present worth calculations is the repoi ted Prime Rate (July 2004) Any effect that an increase in inflation

may have on project costs over its duration was assumed to be cancelled by a similar anticipated; ise in interest rates
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Table 12-3. Detailed Cost Summary for Remedial Alternative SGSa
Electrical Resistance Heating with Vapor Extraction / Vacuum-Enhanced Groundwater Extraction / Groundwater Pump and Treat/

Monitored Natural Attenuation / Ultraviolet Oxidation / Flameless Thermal Oxidation / Granular Activated Carbon
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Capital Costs

Item No.' Description

Elec Resistance Heating
1 Control compound for PDS, security fencing, com
2 Utility connection (High Volt Electric and water)
3 Mobilization/Demob
4 Preliminary Resistivity Testing & Design
5 Pilot Study - 12 electrode, install, monitor, report, trmt
6 Full Scale Ops - 78 elec , 26 borings, utils , controls
7 SVE Extraction System - 8 wells, 4 in , piping, trench
8 Confirmation Soil Borings and Analytical Services
Flameless Thermal Oxidner (FTO)
9 .AlzetaQR 1500 ACFM
Vacuum Enhanced GW Extract Equip Materials, and Subs
10 [Trmt Compound Concrete Contain , Steel Bldg , Fencing, Lights
1 1 Utility Connections (all systems - gas, elec , sewer)
12 [Mobilization/Demobilization
13 1500 ACFM High Vac Extraction System
14 Well Installation, 6" dia
1 5 , Piping Network, Manifold, Valves
16 Trenching and Backfill, 8" wide trench, 24" deep
17 Installation and Start-Up
18 High Temp Well Pump AP4, 3 1 6 SS Housing
1 9 ' Regular Well Pump - AP4, FRP Housing
20 Compressor, controls, nyl Jacket tube, cable, fittings
21 Site Restoration and Well Destruction
22 Confirmation Soil Sampling after Treatment
UV OA Equipment, Materials, & Subcontractors
22 Bench Test/Mob rtnstallation/Start-Up/Demob
23 Rayox Reactor System w/PreTrmt Flow rated to 60 gpm
24 Discharge Conveyance System
Vapor Phase GAC (Installed Yr 2) Equipment, Materials, & Subcontractors
24 1 Mobilization/Installation/Start-Up/Demob
25 1 8000 Ib Vapor Phase GAC Vessels (full)

Subtotal
26 ! Contingency Allowance (15%)
Subtotal (Equipment, Materials, and Subs)

Equipment Installation Labor
27 Construction Management, Well Installation
28 Mechanical Assembly and Installation
29 Engineering Design, and Inspection
30 Project Management
Subtotal (Installation Labor)

TOTAL CAPITAL COSTS AND INSTALLATION:

Quantity

1
I
2
I
1
1
1
1

1

1
1
4
1

36
1

3324
100

12
24

1
1
1

1
1
1

1
2

1

1,250
400
650
400

Unit

lump sum
lump sum

each
lump sum
lump sum
lump sum
lump sum
lump sum

lump sum

lump sum
lump sum

each
lump sum

each
lump sum
linear feet

hour
each
each

lump sum
lump sum
lump sum

lump sum
lump sum
lump sum

each
lump sum

lump sum

hour
hour
hour
hour

Unit Rate

$53,758
$29,284

$20,000 00
$16,57300

$318,95300
$1,010,06100

$143,36232
$39,760

$351,244

$58,568 00
$29,220 00
$5 200 00

$122,91000
$15,78500
$43,807 00

$2 18
$6500

$3,882 45
$2,391 68

$67,03661
$75,000 00

$34,574

$23,463 30
$195,52750

$9,81000

$23,463 30
$10,40000

$512,09562

$8500
$8500

$10000
$11000

Cost

$53,758
$29,284
$40,000
$16,573

$318,953
$1,010,061

$143,362
$39,760

$351,244

$58,568
$29,220
$20,800

$122,910
$568,260
$43,807
$7,246
$6,500

$46,589
$57,400
$67,037
$75,000
$34,574

$23,463
$195,528

$9,810

$23,463
$20,800

$3,413,971
$512,096

$3,926,066

$106,250
$34,000
$65,000
$44,000

$249,250

$4,175,316

Notes

•

•
•
*

* 44

•

• 44
4

4
,_»_

4

4

4

4
4
4
4

^ Indicates items thai ha\e been ie\ised since the completion of the FS and Pioposed Plan in accoi dance vwr/i design updates receipt ofnen bids
and/oi pei ROD Guidance fEPA Doc 540 R 98 0311
Line Items t 10 and 21 Here uici eased in lesponse to coirttniimh concents topro\idea tiealiiienthiiitding that eliminates potential sound and usual nuisances at the paikptopeit)
Line Items 6 7 and 8 Here decreased due lo ie\ten ofsoilieststnit) data and con esponding tnciease m electiode ROI to 13ft
Unellems9 13 14 IK 19 23 and25\\eie met eased to accommodate increased design knowledge and u eminent capacity design \apoi flon Has increased
fwm lOOOACFMto 1500 ACFM

Assumptions
t This is an ordei of magnitude engineering cost estimate that is evpected to be \\nlnn +5010 30 percent of the actual pioject cost It» as based on the best a\ ailable information

legatding the anticipated scope of the lemediaf alteinatne Majoi changes may occur and may be documented in thefonnofa memoiandum in the Adminivtian\eRecoid file
an ESD or a ROD amendment

2 Refet to the Conceptual Design for Alte rnmive SP5foi additional design ui/onmwo>i and assumption-;
3 The ERH pilot scale and fiilt scale opeianons include all dulling powet modules utility costs O&A'f data collection and tepoi ting The 1 yeai ERfftimefiame \\aspro\idedb\ t\\o \eiulois
4 Anticipated initial concentiations of i 4 dioxane and \ my I chlonde in ew acted grounduatei and \ apoi woi./rf not adsoib efficiently to GAC and v.oii1d i equire n eannent by otliei methods
5 This altei nati\ e assumes high VOC mass loading dut ing thefiistyeai ofopeiaiion \\-ouldbe most effectively and efficiently treated using FTO ffoi \apoi) and UV oxidation

loni nta
t ni-S (in f i inline unume j iiig'i w- HHIOJ tvuuiiig utttiiig i«e-j*/oi jr«i cy ttj/riuiwn nuuitt t/r IHVAI cjjfiint-ij utiu cjjiiiriiii)

(for gwunduatei) After nppioxunately one) fat of > {mediation the \apot tteatment system could he switched to GAC a .m.«; i.v-i ^n-nn upwj*. *"
6 The confirmation soil borings uotild be spaced one boungper 100 Jt 700 foot gndfoi 16 bating locations foi the deep ^one Eight samples\\ou1dhf collected pei boring

at approximatefi\e fool mtenals to a depil\of95feethg* (60 to 95 bgs)
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Table 12-3. Detailed Cost Summary for Remedial Alternative SG5a
Electrical Resistance Heating with Vapor Extraction / Vacuum-Enhanced Groundwater Extraction / Groundwater Pump and Treat

/ Monitored Natural Attenuation / Ultraviolet Oxidation / Flameless Thermal Oxidation / Granular Activated Carbon
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Annual Operation and Maintenance Costs
Item No. Description

Flameless Thermal Oxidizer (Annual Cost, 1 Year)
1
2
3
4
5
6
7

8

Electrical Consumption
Water Consumption
Gas Consumption
Sodium Hydroxide (25%)
Alzeta Service Plan/Start Up Testing/Mob/Demobj
Laboratory Analysis of Vapor Discharge
Laboratory Analysis of Water Discharge
Subtotal
Contingency Allowance (15%)

Subtotal (FTO Annual O&M Costs, 1-Year)

Vapor Phase GAC System (Annual Costs, 4 Years)
9
10
11
12

13

Replacement Carbon (average yearly, over 4 years
Carbon Analytical Profiling
Carbon Disposal (average yearly, over 4 years)
Laboratory Analysis of Vapor Discharge
Subtotal
Contingency Allowance (15%)

Subtotal (GAC Annual O&M Costs, 4- Years)

Vacuum Enhanced GW Extract (Annual Costs, 5 Years)
14
15
16

Electrical Consumption
Maintenance and Service (Average for 5 yrs.)
Mechanical, Pipe, Valves, Parts (Average for 5 yr;

UV Oxidation System (Annual Costs, 5 Years)
17
18
19
20

Electrical Consumption
Peroxide, Delivered as 35% Solution (in Ibs)
Maintenance, Parts, Lamp Replacement (Avg. for
Laboratory Analysis of Water Discharge

O&M Labor (Annual Costs, 5 Years)
21
22
23

24

Weekly Inspection and Monitoring
Data Processing and Reporting
Management of O&M
Subtotal
Contingency Allowance (15%)

Subtotal (Annual O&M Costs, S-Years)

Groundwater Monitoring (Annual Costs, 10 Years)
25
26

27

(2) Semiannual GW Sampling Events, Incl. Some
GW Monitoring, Data Tabulation,* Reporting La
Subtotal
Contingency Allowance (15%)

Subtotal (GW Monitoring Annual O&M Costs, 10- Years)

Quantity

346,896
24,312

304,848
72,270

1
12
12

1

104,000
35

104,000
12

I

670,688
1
1

686,477
56,390

1
12

1,240
840
480

1

93
"320

1

Unit

kWH
lOOc.f.
therm

gal
lump sum

month
month

lump sum

Ibs
per vessel

Ibs
month

lump sum

kWH
lump sum
lump sum

kWH
Ibs

lump sum
month

hours
hours
hours

lump sum

each
hours

lump sum

Unit Rate

$0.18
$1.67
$0.69
$1.10

$31,068.00
$6,587.00

$500

$76,349.47

1.15
350.00

0.60
1,867.14

$32,480.85

$0.18
$7,400.00
$6,720.00

$0.18
$0.33

$10,452.75
$500.00

85.00
100.00
110.00

$80,325.28

$227.20
85.00

$7,233.08

Cost

$62,441
$40,601

$210,345
$79,497
$31,068
$79,044
$6,000

$508,996
$76,349

$585,346

$119,600
$12,133
$62,400
$22,406

$216,539
$32,481

$249,020

$120,724
$7,400
$6,720

$123,566
$18,439
$10,453

$6,000

$105,400
$84,000
$52,800

$535,502
$80,325

$615,827

$21,021
" I27;~2~00~

$48,221
$7,233

$55,454

Notes

4

*
• 44

•

•

4

• 44
4
4

•4
4

•

4~

•
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Table 12-3. Detailed Cost Summary for Remedial Alternative SG5a
Electrical Resistance Heating with Vapor Extraction / Vacuum-Enhanced Groundwater Extraction / Groundwater Pump and Treat / Monitored

Natural Attenuation / Ultraviolet Oxidation / Flameless Thermal Oxidation / Granular Activated Carbon
Lower Vadose Soil and Exposition Groundwater Remediation Zone

Present Worth Analysis

Year
0
1
2
3
4
5
6
7
8
9
10

Totals

Capital Cost
$4,175,316

$4,175,316

FTO O&M,
1st Year

$585,346

$585,346

Carbon O&M
Years 2-4

$249,020
$249,020
$249,020
$249,020

$996,079

Vacuum j
Enhanced GW ' GW Monitor
Extract O&M, & MNA

Years 1-5 j Years 1-10

$615,827 $55,454
$615,827 $55,454
$615,827 $55,454
$615,827' $55,454
$615,827 $55,454

$55,454
$55,454

i $55,454
i $55,454
| $55,454

$3,079,1361 $554,536

i

, Discount Factor
Total Costs i (4.5%)

$4,175,316, 1.00
$1,256,627 0.96

$920,301 0.92
$920,301, 0.88
$920,301 0.84
$920,301 0.80
$55,454 0.77
$55,454, 0.73
$55,454, 0.70
$55,454 0.67
$55,454 0.64

$9,390,414,

Present Worth
$4,175,316
$1,202,514

$842,747
$806,456
$771,729
$738,496
$42,583
$40,749
$38,994
$37,315
$35,708

$8,732,607

TOTAL PRESENT WORTH: $8,732,607
4 Indicates items that have been revised since the completion of the FS and Proposed Plan in accordance with design updates, receipt of new bids,

and/or per ROD Guidance (EPA Doc. 540-R-98-03I).

Line Items 4, 9, 11, 14, and 15-19 were increased to accommodate increased design knowledge and treatment capacity; design vapor flow was increased from

1000 ACFM to 1500 ACFM.

Line Items 8, 13, 24, and 27 are less than the 25% contingency allowance that the ROD Guidance document prescribes because increased knowledge and detailed bids

have been reviewed for O&M since the FS and Proposed Plan.

Line Items # 21-23 and 26 are considered more accurate substitutions for the ROD Guidance Document's project mgm:. and support contingency of 15% for O&M.

4 4 Indicates Hems that are duplicated in the cost estimate for the lower vadose soil and exposition groundwater. If both alternatives are implemented together, then cost

savings of 1/2 of the values shown would be realized for each alternative. Additional cost savings of approximately 25% could be realized from O&M Labor if both

alternatives are implemented together.

Assumptions:

1. The estimated 5-year vacuum enhanced groundwater extraction project duration was calculated based on anticipated contaminant extraction rates. An additional 5 years of monitoring
is typical.

2. Electrical rate for small business were provided by Southern California Edison (Los Angeles} and range from $.14 - $.21/kWH.

3. Semiannual groundwater sampling would he performed on 36 wells and the analysis would he for VOCs via EPA Methods 8260B.

4. Weekly inspections will be performed and reported in conjunction with the remediation system monitoring and compliance sampling.

5. Costs are based on 2004 dollars. The discount factor (4.5%) used in the present worth calculations is the reported Prime Rate (July 2004). Any effect that an increase in inflation

may have on project costs over its duration was assumed to be cancelled by a similar anticipated rise in interest rates.

Pemaco ROD 132



• A remedial action start date of 2005 was assumed, which is identified as year 0 in the Present Worth
Analysis. In the first year, all capital expenditures are assumed to be made. O& M costs are assumed
to begin in 2006, which is identified as year 1. The actual start date for capital expenditures and O&M
expenditures may be later and may overlap.

• The overall duration of the remedial action was assumed to be 10 years for both vadose zone and
groundwater alternatives, comprised of 5 years of active remediation (HVDPE for Alternative SP2a
and ERH combined with vacuum enhanced groundwater extraction for Alternative SG5a) and 5 years
of groundwater monitoring.

• All costs (undiscounted) were estimated in 2004 dollars.

• The discount factor (4.5%) used in the present worth calculations is the reported Prime Rate (July
2004). Any effect that an increase in inflation may have on project costs over its duration was
assumed to be cancelled by a similar anticipated rise in interest rates.

Major sources of uncertainty in the cost estimates include:

• The actual configuration of technologies and sequence of technologies used will be determined during
RD. Final selection of some of these technologies will be based on the outcome of treatability studies
to be performed during the RD.

• Whether the RD can be implemented in coordinated concert with grading activities by others
associated with the Maywood Riverfront Park construction or whether remedial site work will have to
be done separately.

• The actual mass of contaminants beneath the site and the degree to which the remedial methods
actually mobilize and remove it under site-specific conditions.

• The actual ROI of the ERH electrodes and the vapor and groundwater extraction wells.

• The ability to install wells and electrodes at the desired locations or whether special designs must be
created to avoid subsurface obstructions, utilities, or private property.

• The ability to treat the extracted contaminants simply with one process or whether multiple processes
must be used for different recalcitrant compounds.

• Utility costs and the amount of water that may be discharged to sanitary sewer or storm drain.

• The extent, type, and duration of treatment system monitoring.

• The duration of remedial action.

• Site security requirements.

• Duration of groundwater monitoring at the site.

The cost summary tables are based on the best available information regarding the anticipated scope of
the remedial action. Changes in the cost elements are likely to occur as a result of the new information
and data collected during the RD phase. Major changes may be documented in the form of a
memorandum to the Administrative Record file, an Explanation of Significant Differences or a ROD
amendment. The projected cost is based on an order-of-magnitude engineering cost estimate that is
expected to be within +50 or -30 percent of the actual project cost.
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12.4 Expected Outcome of Selected Remedy

The selected alternative for surface and near-surface soil remediation zone (0-3 ft bgs) will eliminate or
minimize the potential for exposure to residual surface and subsurface non-VOC contamination. The
outcome will be suitable for the proposed use of the property as a public park.

The selected alternatives for both the Upper Vadose Soils and the Perched Groundwater (3-35 ft bgs) and
Lower Vadose Soils and Exposition Groundwater (35-100 ft bgs) are expected to remove existing VOC
contamination to levels that prevent impact to the groundwater, and the indoor and outdoor air quality
above ground.

The contaminated groundwater under Pemaco is characterized as shallow groundwater of poor quality
water (e.g., due to high background levels of sulfate, chloride and total dissolved solids). Although the
impacted groundwater zones are not currently used as a drinking water source, Pemaco is located within a
groundwater basin (the Central Basin) that is designated by the Water Quality Control Plan for the Los
Angeles Region (the Basin Plan) as having beneficial uses for drinking water, agricultural, industrial
processes, and industrial services. There are no other potential beneficial uses associated with
groundwater in the impacted zones underlying Pemaco. The potential for groundwater at Pemaco being
used as a drinking water source, is the most conservative scenario used as a basis for the reasonable
exposure assessment assumptions and risk characterization conclusions that prompted the remedial action
objectives for Pemaco. This remedy also prohibits residential development of the former Pemaco
property. Once implemented, the selected remedy for groundwater will protect the existing beneficial
uses of the currently uncontaminated deeper aquifers and will remove VOC contamination above drinking
water standards in the currently impacted groundwater zones.

13.0 Statutory Determinations
Under CERCLA § 121 and the NCP, the lead agency must select remedies that are protective of human
health and the environment, comply with applicable or relevant and appropriate requirements (unless a
statutory waiver is justified), are cost-effective, and use permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent practicable. In addition, CERCLA
includes a preference for remedies that employ treatment that permanently and significantly reduce the
volume, toxicity, and mobility of hazardous wastes as a principal element and a bias against offsite
disposal of untreated wastes.

13.1 Protection of Human Health and the Environment

13.1.1 Surface and Near-Surface Soil Remediation Zone

The selected remedy for the Surface and Near-Surface Soil Remediation Zone, Alternative N2 (Soil
Cover/Revegetation), will protect human health and the environment by eliminating exposure pathways to
COCs through the addition of a 1-foot soil cover followed by a vegetative cover. A non-woven geotextile
layer below the soil cover will enhance this remedy by acting as an indicator of excessive erosion.
Migration of COCs to groundwater as a result of percolation is considered a minor concern since the
COCs (PAHs, metals) are characteristically non-mobile. Additionally, the percolation of water through
these soils would create favorable conditions for natural bioattenuation of the organic COCs over time.

The cumulative excess carcinogenic risk from exposure to surface soils (future park user scenario) is
estimated at 7.9E -05 with a non-carcinogenic HI of 3.IE -01. The estimated carcinogenic risks fall in the
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middle of the EPA target risk range of 10E-04 to 10E-06. The total noncarcinogenic HI is well below the
target level of 1.0, thus indicating that noncarcinogenic adverse effects to human health would be
unlikely. The soil and vegetative cover will reduce the carcinogenic and noncarcinogenic risks to even
lower levels by providing a barrier between potential receptors and COCs present within this remediation
zone.

13.1.2 Upper Vadose Soil and Perched Groundwater Remediation Zone

The selected remedy for this remediation zone, Alternative SP2a (HVDPE/UV Ox/FTO/GAC), will
protect human health and the environment by removing COCs within both the soil column and the
perched groundwater zone. The reduction of COCs in both media would eliminate pathways of human
exposure via volatilization to the surface (indoor/outdoor air quality) and via migration of COCs to deeper
groundwater zones (potential migration to local production wells).

The cumulative excess carcinogenic risk from exposure to upper vadose soils (excavation worker
scenario) is estimated at 6.9E -06 with a non-carcinogenic HI of 1.2E -01. The estimated carcinogenic
risks falls in the lower end of the EPA target risk range of 10E-04 to 10E-06. The total noncarcinogenic
HI is well below the target level of 1.0, thus indicating that noncarcinogenic adverse effects to human
health would be unlikely. The removal of COCs via HVDPE will reduce the carcinogenic and
noncarcinogenic risks to even lower levels.

Estimates of carcinogenic risk based on vapor intrusion modeling from maximum observed shallow soil
gas concentrations also gave estimates of cancer risk within the EPA target range, as well as a noncancer
hazard estimate well below the threshold level of 1.0.

13.1.3 Lower Vadose Soil and Exposition Groundwater Remediation
Zone

The selected remedy for this remediation zone, Alternative SG5a (ERH with VE/Vacuum-Enhanced
Groundwater Extraction/P&T/FTO/GAC), will protect human health and the environment by removing
COCs within both the lower vadose soil column and the Exposition groundwater zones. The physical
removal of COCs would effectively eliminate all exposure pathways and the potential for migration of
COCs to local production wells and/or regional aquifer systems. Alternative SG5a is the only alternative
assembled for this remediation zone capable of eliminating the site's principal threat wastes, namely
lower vadose zone soils that contain NAPL or high concentrations of residual contamination, in addition
to effectively treating the extracted vapor stream via FTO.

Although the impacted Exposition groundwater zones are not currently used as a drinking water source,
Pemaco is located within a groundwater basin (the Central Basin) that is designated by the Water Quality
Control Plan for the Los Angeles Region (the Basin Plan) as having beneficial uses for drinking water,
agricultural, industrial processes, and industrial services. Once implemented, the selected remedy for
groundwater will protect the existing beneficial uses of the currently uncontaminated deeper aquifers and
will remove VOC contamination above drinking water standards in the currently impacted groundwater
zones.

The cumulative excess carcinogenic risk from exposure to Exposition groundwater is estimated at 1.6E -
01 with a non-carcinogenic HI of 1.8E +03. The total noncarcinogenic HI also greatly exceeded the target
level of 1.0, thus indicating that noncarcinogenic adverse effects to human health would be possible. The
removal of COCs in both lower vadose soils and Exposition groundwater via ERH with VE and
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groundwater P&T will reduce contamination to meet the protective state and federal drinking water
standards.

13.2 Compliance with Applicable or Relevant and Appropriate
Requirements

Remedial actions selected under CERCLA must comply with ARARs under federal environmental laws,
or where more stringent than the federal requirements, state environmental or facility siting laws. Where
a state has been delegated authority to enforce a federal statute, such as RCRA, the delegated portions of
the statute are considered to be a federal ARAR unless the state law is broader or more stringent than the
federal law.

The ARARs are identified on a site-specific basis from information about site-specific chemicals, specific
actions that are being considered, and specific site location features. There are three categories of
ARARs: 1) chemical-specific requirements, 2) location-specific requirements, and 3) action specific
requirements. Where there are no chemical-, location-, or action-specific ARARs, EPA may consider
non-promulgated federal or state advisories and guidance as to-be-considered (TBC) criteria. Although
consideration of a TBC criteria is not required, standards based on TBCs that have been selected and
adopted in a ROD are legally enforceable as performance standards.

Chemical-specific ARARs are risk-based standards or methodologies that may be applied to site-specific
conditions and result in the development of cleanup levels for the COCs at Pemaco.

Location-specific ARARs are restrictions placed on the chemical contaminant or the remedial activities
based on a geographic or ecological feature. Examples of features include wetlands, floodplains,
sensitive ecosystems and seismic areas.

Action-specific ARARs are usually technology- or activity-based requirements. They are triggered by the
particular remedial activities selected to accomplish a remedy.

A summary of ARARs and adopted TBCs for the selected remedies are presented in Table 13-1.

13.3 Cost Effectiveness
In EPA's judgment, the selected remedies for the three remediation zones are cost-effective and present
reasonable values. According to the NCP, a remedy is cost-effective if its costs are proportional to its
overall effectiveness. The overall effectiveness of the selected remedies was demonstrated in the
comparative analysis of the alternatives within each remediation zone. The selected remedies satisfy the
threshold criteria (overall protectiveness and compliance with ARARs), while scoring high with respect to
three of the five balancing criteria (long-term effectiveness; reduction in toxicity, mobility, and volume
through treatment; and short-term effectiveness).

The overall effectiveness of the alternatives was then evaluated with respect to the respective cost
estimates.

13.3.1 Surface and Near-Surface Soil Remediation Zone

Although the selected remedy for the Surface and Near-Surface Soil Remediation Zone, Alternative N2
(Soil Cover/Revegetation) does not involve the removal or treatment of surface and near-surface soils, the
containment of COCs in this remediation zone provides a significant increase in the protection of human
health and the environment.

The relationship of the overall effectiveness of this remedial alternative was determined to be proportional
to its costs and hence this alternative represents a reasonable value for the money to be spent.
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13.3.2 Upper Vadose Soil and Perched Groundwater Remediation Zone

The selected remedy for this remediation zone, Alternative SP2a (HVDPE/UV Ox/FTO/GAC), has the
highest total present worth cost of the remedial alternatives for this remediation zone. However, this
remedy uses the best suited technologies for this remediation zone because it works well in both saturated
and unsaturated conditions. The selected remedy provides effective and permanent solutions to both soil
and groundwater in a relatively short time-frame and is therefore considered cost effective, relative to
other alternatives.

13.3.3 Lower Vadose Soil and Exposition Groundwater Remediation Zone

The selected remedy for this remediation zone, Alternative SG5a (ERH with VE/Vacuum-Enhanced
Groundwater Extraction/P&T/FTO/GAC), is estimated to be the most effective and expeditious of all the
alternatives for this remediation zone. Although this remedy is significantly more expensive than the
other alternatives, it is the only remedy capable of eliminating the Site's principal threat wastes by
increasing the rate of extraction and source mass reduction in a relatively short time-frame.

In addition, the FTO system is the only ex-situ vapor treatment system capable of effectively treating the
extracted vapor stream during operation of the ERH system. Therefore, this remedy is considered cost
effective relative to other alternatives.

13.4 Utilization of Permanent Solutions and Alternative Treatment
Technologies to the Maximum Extent Practicable

The EPA believes that the selected remedy for each remediation zone represent that maximum extent to
which permanent and alternative solutions can be used in a practical manner at Pemaco. The statutory
preference for treatment as a principal element and bias against offsite treatment and disposal was also
considered in addition to State and community acceptance.

An evaluation of the selected remedies with respect to the balancing and modifying criteria follows.

13.4.1 Surface and Near-Surface Soil Remediation Zone

Long-Term Effectiveness and Permanence: Onsite soil treatment alternatives, which were not retained
during the screening process, were not considered capable of adequately and permanently treating both
metal and PAH COCs. As such, containment and offsite disposal were considered the best options for
this remediation zone.

The selected remedy, Alternative N2 (Soil Cover/Revegetation), includes the addition of a 1-ft layer of
clean soil followed by a vegetative cover which will stabilize the soil and coincide with development of
the site as the Maywood Riverfront Park. This remedy is considered adequate and reliable in eliminating
exposure risks and preventing migration of COCs (via erosion). While Alternative N3 may afford a
higher degree of long-term effectiveness and permanence at the Pemaco site, the excavated soil would
require long-term management at an offsite disposal facility and would not be consistent with NCP
§300.430(f)(l)(ii)(E), which has bias against offsite disposal.
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Table 13-1. Summary of ARARs for Selected Remedies

Authority Medium Requirement Status Synopsis of Requirement
Action to be Taken to Attain

Requirement
CHEMICAL-SPECIFIC CRITERIA
Federal
Regulatory
Requirement

Groundwater

State
Regulatory
Requirement

Groundwater

State
Regulatory
Requirement

Groundwater

Federal Primary
Drinking Water
Standards
40 Code of Federal
Regulations (CFR)
Part 141

California Primary
Drinking Water
Standards

Health and Safety
Code (H&S Code)
§4Q\Qetseq.

22 California Code
of Regulations
(CCR) §6443 land
64444
Secondary Drinking
Water Standards

22 CCR §64471

Relevant and
Appropriate

Relevant and
Appropriate

Federal primary MCLs under the Safe Drinking
Water Act (SDWA) protect the public from
contaminants that may be found in drinking water.
The NCP defines MCLs as relevant and appropriate
for groundwater that is a potential source of
drinking water. Although neither the perched nor
the Exposition groundwater is a viable aquifer, the
San Pedro Aquifers, which are used for municipal
and industrial purposes, may lie beneath the site.
To prevent potential migration to possible lower
aquifers, the selected remedy will use federal
MCLs, unless State MCLs are more stringent, as
cleanup levels for perched and exposition
groundwater.
California Primary MCLs protect public health
from contaminants that may be found in drinking
water sources.

The selected remedy will comply with these
regulations through source reduction, plume
containment and monitored natural
attenuation.

Relevant and Since there are no primary MCLs for aluminum,
Appropriate ! iron, manganese and MTBE, the secondary MCLs

: will be the cleanup level.

The selected remedy will use State MCLs
that are more stringent than federal MCLs
as cleanup goals.

The selected remedy will comply with these
regulations through source reduction, plume
containment and MNA.
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Table 13-1. Summary of ARARs for Selected Remedies

Authority Medium Requirement Status Synopsis of Requirement
Action to be Taken to Attain

Requirement
State
Regulatory
Requirement

Soil and
Groundwater

State
Regulatory
Requirement

Groundwater

State Water
Resources Control
Board (SWRCB)
Resolution No. 92-
49 III.G

Policy and
Procedures for
Investigation and
Cleanup and
Abatement of
Discharges under
Water Code Section
13 304 (amended
4\21\94)

Water Quality
Control Plan - Los
Angeles Region

California Water
Code§ \324Qetseg

Relevant and
Appropriate

Relevant and
Appropriate

To protect groundwater, the resolution requires
cleanup to either background water quality or the
best water quality that is reasonable if background
water quality cannot be restored. Non-background
cleanup levels must be consistent with maximum
benefit to the public, present and anticipated future
beneficial uses, and conform to water quality
control plans and policies.

Establishes beneficial uses of ground and surface
waters, establishes water quality objectives,
including narrative and numerical standards,
establishes implementation plans to meet water
quality objectives and protect beneficial uses, and
incorporates statewide water quality control plans
and policies. Only the WQOs for groundwater are
ARARs.

While the stratigraphic equivalent zones present
below the site are thin and low-yielding (i.e. do not,
at present, meet the strict definition of "aquifer,"
since that definition includes the "ability to yield
commercially significant quantities of water"), the
zone still falls within the potential drinking water
beneficial use designation per the Water Quality
Control Plan for Los Angeles Region.

The selected remedy will comply with these
regulations through source reduction, plume
containment and remediation of the aquifer
to beneficial use.

The selected remedy will comply with these
regulations through source reduction, plume
containment and MNA
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Table 13-1. Summary of ARARs for Selected Remedies

Authority Medium Requirement Status Synopsis of Requirement
Action to be Taken to Attain

Requirement
State
Regulatory
Requirement

Soil and
Groundwater

DTSC Hazardous
Waste Regulations

Hazardous Waste
Definition Standards

22 CCR Part 261

Applicable Contaminated soil and groundwater, once extracted
for treatment, must be managed as state & federal
hazardous waste if such soil or groundwater
contains levels of hazardous substances that meet or
exceed state and federal hazardous waste toxicity
criteria for specific hazardous wastes and/or
contains one or more RCRA -listed hazardous
wastes.

The determination of whether wastes
generated during remedial activities are
hazardous will be made at the time the
wastes are generated.

Contaminated media treated to specified
cleanup levels will no longer need to be
managed as a hazardous waste.

ACTION-SPECIFIC CRITERIA
Federal
Regulatory
Requirement

Groundwater NPDES Non-Point
Source Discharge

40 CFR§ 122.26

Relevant and
Appropriate

Non-point sources addressed by using best
management practices for control of contaminants
to stormwater runoff from construction activities on
sites greater than one acre.

Construction activities associated with the
selected remedy will be less than one acre;
however, BMPs will be enacted to eliminate
and/or reduce potential contaminant
migration pathways to storm water runoff.

Federal and
State
Regulatory
Requirement

Groundwater

State
Regulatory
Requirement

Groundwater

State
Regulatory
Requirement

Soil

, NPDES Point
I Source Discharge
i 40 CFR 122-125

SWRCB Resolution
68-16

Statement of Policy
with Respect to
Maintaining High
Quality of Waters in
California

JWaterCodeJ 13140_
California Water
Code §13140-
13147, 13172,
13260,13263,
132267,13304
27 CCR Div.2,
Subdiv.l.Chap.3,
Subchap.2, Art.2

Applicable The substantive provisions of an NPDES permit for
| discharges to a State body of water, i.e. waste
j discharge requirements, will apply if the treated
1 water is discharged to the LA River.

Applicable

Applicable

The treated water that will be discharged to
the LA River will comply with the waste
discharge requirements.

Under the State's Antidegradation Policy as set
forth in State Board Resolution No. 68-16,
whenever the existing quality of water is better than
that needed to protect present and potential
beneficial uses, such existing quality will be
maintained.

Applies to the discharge of waste to waters,
including re-injection into the aquifer.

Wastes classified as a threat to water quality
(designated waste) may be discharged to a Class I
hazardous waste or Class II designated waste
management unit. Nonhazardous solid waste may
be discharged to a Class I, II, or HI waste
management unit. Inert waste would not be
required to be discharged into a SWRCB-classified
waste management unit.

Treated groundwater will not be discharged
into the aquifer unless it meets this
requirement.

Waste streams not meeting cleanup criteria
will be classified for disposal to appropriate
permitted offsite waste management units.

CERCLA waste (e.g., contaminated soil,
! spent GAC) will be disposed at an offsite

disposal facility.
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Table 13-1. Summary of ARARs for Selected Remedies

Authority Medium Requirement Status Synopsis of Requirement
Action to be Taken to Attain

Requirement

State
Regulatory
Requirement

Groundwater

Federal
Regulatory
Requirement

Soil and
Groundwater

Federal
Regulatory
Requirement

Federal
Regulatory
Requirement

Soil and
Groundwater

Soil and
Groundwater

(Porter-Cologne
Water Quality
Control Act)

SWRCB Resolution
No. 88-63

Sources of Drinking
Water

Hazardous Waste
Regulations

Hazardous Waste
Determination by
Generators

22 CCR §66262.11,
66264.13(a)&(b)
Hazardous Waste
Regulations

Accumulation Time

22 CCR § 66262.34
Hazardous Waste
Regulations

Applicable

Applicable

Applicable for
any operation
where hazardous
waste is
generated.

Substantive
provisions are
relevant and

This policy specifies that ground and surface waters
of the state are either existing or potential sources
of municipal and domestic supply except water
supplies with:

a. Total dissolved solids exceeding 3,000
milligrams per liter, or

b. Natural or anthropogenic contamination
(unrelated to a specific pollution incident) that
cannot reasonably be treated for domestic use using
either best management practices (BMPs) or best
economically achievable treatment practices, or

c. The water source does not provide a sustained
yield of 200 gallons per day.
A generator must determine if the waste is
classified as a hazardous waste in accordance with
the criteria provided in these requirements.

Onsite hazardous waste accumulation is allowed for
up to 90 days as long as the waste is stored in
containers or tanks, on drip pads, inside buildings,
is labeled and dated, etc.

A treatment facility should maintain a fence in
good repair which completely surrounds the active
portion of the facility. A locked gate at the facility

The perched zone is not capable of
sustaining 200 gallons per day through a
single well. The upper and deeper
Exposition Zones could likely sustain 200
gallons per day. The perched zone is being
cleaned up so it is not a continuing source
of contamination to the upper and deeper
Exposition Zones. The upper and deeper
Exposition Zones are being cleaned up to
MCLs

The determination of whether wastes
generated during remedial activities, such as
soil cuttings from well installation and
treatment residues, are hazardous will be
made when the wastes arc generated

If wastes generated during remedial
activities are hazardous, they will be
managed to comply with these
requirements

Although this is not a hazardous waste
facility, the selected remedy will comply
with these regulations as specified
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Table 13-1. Summary of ARARs for Selected Remedies

Authority

Federal
Regulatory
Requirement

Federal
Regulatory
Requirement

Federal
Regulatory
Requirement

Medium

Soil and
Groundwater

Soil and
Groundwater

Groundwater

Requirement
Hazardous Waste
Security

22 CCR §66264.14

Hazardous Waste
Regulations

Hazardous Waste
Facility General
Inspection
Requirements and
Personnel Training

22 CCR §66264. 15-
66264.16
Hazardous Waste
Regulations

Preparedness and
Prevention

22 CCR Div. 4.5,
Chap. 14, Art. 3
Hazardous Waste
Regulations

Water Quality
Monitoring and
Response Systems
for Permitted
Systems 22 CCR
Div 4.5, Chap. 14,
Art.6

Status
appropriate if
waste is
determined to be
RCRA hazardous
waste.
Substantive
provisions are
relevant and
appropriate if
waste is
determined to be
RCRA hazardous
waste.

Substantive
provisions are
relevant and
appropriate if
waste is
determined to be
RCRA hazardous
waste.
Relevant and
Appropriate

Synopsis of Requirement
should restrict unauthorized personnel entrance.
The security standards to prevent entry from
unauthorized personnel for the proposed remedial
treatment alternatives should be applied.

The hazardous waste facility standards require
routine facility inspections conducted by trained
hazardous waste facility personnel. Inspections are
to be conducted at a frequency to detect
malfunctions and deterioration, operator errors, and
discharges which may be causing or leading to a
hazardous waste release and a threat to human
health or the environment.

Facility design and operation to minimize potential
fire, explosion, or unauthorized release of
hazardous waste.

There is a requirement for the groundwater
monitoring system to evaluate the effectiveness of
the corrective action program (remedial activities).

Action to be Taken to Attain
Requirement

Although this is not a hazardous waste
facility, the selected remedy will
incorporate an operation and maintenance
program to be implemented by trained
personnel.

Although this is not a hazardous waste
facility, selected remedy will be properly
designed, operated and maintained to
comply with substantive requirements.

After completion of the remedial activities
and closure of the facility, groundwater
monitoring will continue for an additional
five years to ensure attainment of the
remedial action objectives.
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Table 13-1. Summary of ARARs for Selected Remedies

Authority Medium
Federal Soil and
Regulatory Groundwater
Requirement

Federal Groundwater
Regulatory
Requirement

Federal Soil and
Regulatory Groundwater
Requirement

State Air
Regulatory
Requirement

State Air
Regulatory

|

Requirement Status
Hazardous Waste Substantive
Regulations provisions are

applicable if
Use and waste is
Management of determined to be
Containers RCRA hazardous

waste
22 CCR Div 4 5,
Chapter 14 Art 9

Hazardous Waste Substantive
Regulations provisions are

applicable if
Tank Systems waste is

determined to be
22 CCR Div 4 5, RCRA hazardous
Chapter 1 4, Art 1 0 waste
Hazardous Waste Substantive
Regulations provisions are

relevant and
Miscellaneous Units appropriate if
Requirements waste is

determined to be
22 CCR Div 4 "> RCRA hazardous
Chapter 14, Art 16 waste
22 CCR §
66264601 -
66264 603
SCAQMD Rules ' Applicable
and Regulations
Regulation IV Rule
402, Nuisance

SCAQMD Rules Applicable
and Regulations

Synopsis of Requirement
Maintain container and dispose to a Class I
hazardous waste disposal facility within 90 days
The 90-day storage limit prevents greater
environmental hazard than already exists

Minimum design standards (i e shell strength
foundation, structural support, pressure controls,
seismic considerations) for tank and ancillary
equipment are established The requirements for
minimum shell thickness and pressure controls to
prevent collapse or rupture prevents a greater
environmental hazard than already exists
Minimum performance standards are established
for miscellaneous equipment to protect health and
the environment "Miscellaneous units" are units
that are not a container, tank surface impoundment
pile, land treatment unit, landfill, incinerator, boiler
and any industrial furnace other than industrial
furnaces

A person shall not discharge from any source
whatsoever such quantities of air contaminants or
other material which cause injury, detriment
nuisance, or annoyance to any considerable number
of persons or to the public or which endanger the
comfort, repose, health, or safety of any such
persons or the public or which cause to have a
natural tendency to cause injury or damage to
business or property
Emissions of fugitive dust shall not remain visible
in the atmosphere beyond the property line of the

Action to be Taken to Attain
i Requirement

Waste contained onsite will be maintained
in a container in good condition pnoi to
offsite disposal to appropriate permitted
offsite waste management units

If wastes are determined to be RCRA
hazardous the selected remedy will comply
with these regulations as specified

The Flameless Thermal Oxidizer unit is
considered a miscellaneous unit The
selected remedy will comply with these
regulations

The selected remedy will comply with these
regulations as specified

i
The selected remedy will comply with these
regulations as specified
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Table 13-1. Summary of ARARs for Selected Remedies

Authority Medium
Requirement

State Air
Regulatory
Requirement

ttate Soil and

Groundwater

featorv f ^oil and
Requirement Groundwater

Requirement Sta

| Regulation IV, Rule
! 403, Fugitive Dust

i
j SCAQMD Rules Applicab

and Regulations

I Regulation IV, Rule
' 404, Particulate

Matter -
Concentration.
*Land Use Relevant
Covenant Appropri
Regulation
22 CFR Section
6739 1.1 (a), (b), !
(c) (1), (d), (g), (i)

Environmental
Covenant Relevant
Requirements Appropri

Civil Code Section
1471

tus ! Synopsis of Requirement
Action to be Taken to Attain

Requirement
emission source. Activities conducted in the South \

i Coast Air Basin shall use best available control
measures to minimize fugitive dust emissions and
take necessary steps to prevent the track-out of bulk
material onto public paved roadways as a result of
their operations.

e Particulate matter in excess of the concentration
standard conditions shall not be discharged from
any source. Particulate matter in excess of 450
milligrams per cubic meter (0.196 grain per cubic
foot) in discharged gas, calculated as dry gas at
standard conditions, shall not be discharged to the

i atmosphere from any source,
and i If hazardous materials, hazardous wastes or
ate ! constitutents, or hazardous substances will remain

i at the property after implementation of the remedy
; at levels which are not suitable for unrestricted use
' of the land, this requirement would be relevant and

appropriate.

If hazardous materials, hazardous wastes or
constitutents, or hazardous substances will remain

and at the property after implementation of the remedy
ate at levels which are not suitable for unrestricted use

of the land, this requirement would be relevant and
appropriate.

The selected remedy will comply with these
regulations as specified.

A response action decision document which
includes limitations on land use or other
institutional controls, requires that the
limitations or controls are clearly set forth
and defined in the response action decision
document, and shall specify that the
limitations or controls will be incorporated
into an appropriate land use covenant as
required by Section 67391. 1 and shall
include an implementation and enforcement
plan.
Specifies manner by which environmental
covenants are recorded and made applicable
to successors to the land restricted by the
covenant.

TO-BE-CONSIDERED CRITERIA that have been adopted as Performance Standards
State i Soil and
Regulatory Groundwater
Requirement

California Well Performa
Standards California Standard
Department of j
Water Resources j
Bulletin 74-90 i

nee Provides minimum specifications for monitoring
wells, extraction wells, injection wells, and
exploratory borings.

Design and construction specifications are
considered for construction and destruction
of wells and borings.
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Table 13-1. Summary of ARARs for Selected Remedies

Authority Medium Requirement Status Synopsis of Requirement
Action to be Taken to Attain

Requirement
State
Regulatory
Requirement

Soil and
Groundwater

State
Regulatory
Requirement

Soil and
Groundwater

EPA Region IX
Preliminary
Remediation Goals
(PRGs) for Soil, or
Soil Screening
Levels (SSLs)

California
Department of
Health Action
Levels (ALs)

Performance PRGs are tools for evaluating and cleaning up
Standard contaminated sites. They are risk-based

concentrations combining exposure information
and EPA toxicity data.

No MCLs are available for soils. PRGs for
subsurface soils are termed SSLs and are used to
screen subsurface soils as a threat to groundwater.
A DAF of 20 and 1 are available. DAF 20 PRGs
are used when the contaminated soil is not directly

I adjacent to a drinking water source and dilution of
: the contaminant is occurring before it reaches the

source. DAF 1 PRGs assume that the contaminated
soil is directly adjacent to a drinking water source
and no dilution is occurring.

Performance ' ALs are health-based advisory levels established by
Standard the California Department of Health Services for

contaminants that lack primary MCLs. ALs are
advisory levels and not enforceable standards.

An AL is the level of a contaminant in drinking
water that is considered not to pose a significant
health risk to people ingesting that water on a daily

i basis. It is calculated using standard risk assessment
1 methods for noncancer and cancer endpoints, and
| typical exposure assumptions, including a 2-liter
! per day ingestion rate, a 70-kilogram adult body
• weight, and a 70-year lifetime.

PRGs for tap water will be used as clean up
levels where no MCLs are available.

The selected remedy will use PRGs for
Residential Soil as clean up goals for
surface and near surface soils, DAF 20
SSLs for subsurface soils to 50 ft and DAF
1 SSLs for subsurface soils greater than 50
ft bgs.

ALs will be used as clean up goals where no
MCLs or PRGs are available (i.e.. Lead and
1,4-Dioxane).

*The State of California does not agree with US EPA's position that only portions of 22 CCR Section 67391.1 are relevant and appropriate
requirements. The State believes that 22 CCR Section 67391.1 in its entirety applies to these remediation activities. However, since the site is not a
federal property, the application of subsection (e) is not appropriate. Further, since a land use covenant is feasible here, the infeasibility provisions in
subsection (f) are also not appropriate. The State reserves its authority to bring actions against violators of state legal authority, even if the state legal
authority is not listed as an applicable and or relevant and appropriate requirement in this Table 13.1.
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Reduction of Toxicity, Mobility or Volume Though Treatment: Although the selected remedy,
Alternative N2 (Soil Cover/Revegetation), would not reduce the toxicity or volume of COCs within this
remediation zone, this alternative would provide significant reductions in contaminant mobility at the
Site. The lack of reduction in toxicity and volume would be compensated for by the elimination of
exposure routes to potential receptors. Furthermore, natural attenuation of PAHs would likely occur over
the years, eventually reducing their toxicity and/or volume.

By comparison, Alternative N3 (Excavation and Offsite Disposal) would reduce the TMV of surface and
near-surface soils at the Pemaco site, but the toxicity and volume of the contaminated soils would remain
until treated at the selected offsite disposal facility. Again, this alternative would not be consistent with
NCP §300.430(f)(l)(ii)(E), which has bias against offsite disposal.

Short-Term Effectiveness: The selected remedy, Alternative N2, would eliminate the risk of exposure to
COCs with minimal impact to remedial construction workers, the community, and the environment, thus
demonstrating good short-term effectiveness. By comparison, excavation and soil movement operations
associated with Alternative N3 have the potential to generate significant amounts of dust that could be a
threat to construction workers, the community, and the environment. These impacts would be minimal
under Alternative N2 since the contaminated soil would be left in place.

Implementability: The selected remedy, Alternative N2 (Soil Cover/Revegetation), would be simple to
implement from an administrative and technical viewpoint. Engineering services and materials would be
readily available for constructing a soil cover, and the vegetative cover would complement landscaping
plans associated with the future Maywood Riverfront Park. Modest administrative efforts would be
required to modify land deeds in order to prevent future development of the property (post-Maywood
Riverfront Park) and to allow for indefinite monitoring and maintenance programs.

On the other hand, Alternative N3 (Excavation and Offsite Disposal) would require significant
administrative efforts for the profiling, manifesting, and disposing of contaminated soil. In addition, this
alternative presents potential future liability associated with hauling COCs offsite.

Costs: The selected remedy is cost-effective.

State Acceptance: The State of California and the City of Maywood have accepted the selected remedy.

Community Acceptance: The community has accepted the selected remedy.

13.4.2 Upper Vadose Soil and Perched Groundwater Remediation Zone

Long-Term Effectiveness and Permanence: The selected remedy includes the use of HVDPE, which is
a presumptive remedy for VOCs in soil and groundwater. By reducing COC concentrations within both
perched groundwater and upper vadose soils, Alternative SP2a (HVDPE/UV Ox/FTO/GAC), would
provide a high degree of long-term effectiveness and permanence for this remediation zone. UV
Oxidation and FTO would effectively destroy COCs in extracted groundwater and vapor onsite;
permanent destruction of COCs in vapor adsorbed to GAC would take place at an offsite facility.

By comparison, Alternatives SP3 (ISCO) and SP4 (EISB) would not physically remove COCs; rather,
they would be destroyed or degraded in-situ. Where the processes are effective, remediation goals for the
perched groundwater would be achieved. However, these alternatives would be ineffective for treating
COCs in upper vadose soils since dispersion mechanisms for oxidants/substrates are uncertain in
unsaturated conditions. Similarly, the treatment of impermeable soils in both unsaturated and saturated
conditions is difficult and could result in untreated residual contamination, leading to a rebound of COCs
after treatment or possible generation and accumulation of vinyl chloride (associated with EISB
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dechlorination train). Alternative SP5 (MNA) alone would require approximately 50+ years to achieve
remediation goals within this remediation zone.

Reduction of Toxicity, Mobility or Volume Though Treatment: The use of HVDPE associated with
Alternative SP2a will increase the rate of mass transfer and enhance the physical removal of COCs in
both perched groundwater and upper vadose zone soils, effectively reducing the TMV of COCs within
both media. The use of UV Oxidation and FTO for ex-situ groundwater treatment and ex-situ vapor
treatment, respectively, will permanently destroy COCs onsite, eliminating the TMV of contaminants
extracted from the subsurface. GAC, which may be used to supplement these treatment technologies, will
only reduce the mobility and volume of COCs onsite. All used carbon would likely undergo treatment at
the approved disposal facility where toxicity would be reduced.

Through the introduction and uniform distribution of oxidants and/or substrates, the in-situ alternatives
(Alternatives SP3 and SP4) would reduce the toxicity and volume of COCs in perched groundwater.
However, these alternatives would not address upper vadose soils nor would they affect the mobility of
COCs. Alternative SP5 (MNA) may result in reduced TMV in both perched groundwater and upper
vadose zone soils through natural attenuation and degradation processes, but not within a reasonable
timeframe.

Short-Term Effectiveness: The selected remedy, Alternatives SP2a (HVDPE/UV Ox/FTO/GAC), is
expected to meet RAOs for both upper vadose soil and perched groundwater within 5 years. With
exception to Alternative SP2b, this alternative is the only remedial option for this zone that addresses both
media within such a favorable timeframe. Potential risks to workers, the community, and the
environment during construction and implementation (approximately 2 months) can be mitigated with
proper planning and suitable health and safety measures, such as traffic control, worker personal
protective equipment, air monitoring, and restricted access to the aboveground treatment systems.

Because Alternatives SP3 and SP4 rely on in-situ destruction and/or degradation remedial processes and
have inherent uncertainties, these alternatives are expected to take longer to reach perched groundwater
RAOs than the HVDPE alternatives, which involve physical removal of contaminants. Alternative SP5
(MNA) is projected to 50+ years of operations to achieve perched groundwater RAOs.

Implementability: The selected remedy, Alternatives SP2a (HVDPE/UV Ox/FTO/GAC), consists of
generally conventional, well proven, and implementable technologies and is expected to be highly reliable
when adequately operated and maintained. Personnel, equipment, and materials are also readily available
for implementation/operation.

Cost: The selected remedy is cost-effective.

State Acceptance: The State of California (DTSC and LARWQCB) and the City of Maywood have
accepted the selected remedy.

Community Acceptance-^ Community concerns associated with the FTO unit have been addressed as
described in Section 10.2.9 and Part HI of this document.

13.4.3 Lower Vadose Soil and Exposition Groundwater Remediation Zone

Long-Term Effectiveness and Permanence: The selected remedy, Alternative SG5a, uses ERH
technology with vapor extraction, which is the only technology expected to achieve remediation goals and
reduce baseline risks within this remediation zone. It is anticipated that the removal of contaminants
within this remediation zone will be permanent and will result in no treatment residuals and no untreated
residual risks.
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As for ex-situ treatment of extracted groundwater and vapor associated with the selected remedy, UV
Oxidation and FTO are proven technologies for permanently destroying site COCs without additional
disposal requirements. Both ex-situ treatment units will require effluent monitoring to assure
effectiveness of the systems in meeting discharge criteria. The supplemental use of GAC for either ex-
situ treatment system will require disposal at an approved landfill/disposal facility.

Reduction of Toxicity, Mobility or Volume Though Treatment: The selected remedy, Alternative SG5a
(ERH with VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC), uses technologies that
physically remove and, through ex-situ treatment, destroy COCs so that remediation goals would be
achieved in both the lower vadose zone and the Exposition groundwater. ERH with VE is the only
technology that could effectively reduce the TMV of all COCs within the entire source area of this
remediation zone.

As previously discussed, UV Oxidation and FTO are proven technologies for permanently destroying all
Site COCs. Thus the TMV of extracted groundwater and vapor, under Alternative SG5a (ERH with
VE/Vacuum-Enhanced Groundwater Extraction/P&T/FTO/GAC), would also be reduced. GAC, which
may be used to supplement these treatment technologies, will only reduce the mobility and volume of
COCs onsite. All used carbon would likely undergo treatment at the approved disposal facility where
toxicity would be reduced.

By comparison, the vacuum-enhanced alternatives (Alternatives SG4a and SG4b) would reduce the TMV
of COCs in Exposition groundwater and in the coarse-grained lower vadose soils, but would not
effectively address COCs trapped within low-permeability (fine-grained) lithosomes such as with the
ERH alternatives. These impermeable soils could result in untreated residual contamination, leading to a
rebound of COCs after treatment.

The in-situ alternatives (Alternatives SG2 and SG3) would not physically remove COCs from the
subsurface in the source area like the ERH or vacuum-enhanced groundwater extraction alternatives, nor
would they address lower vadose soils. These alternatives would, however, reduce the toxicity and
volume of COCs in the Exposition groundwater zones where the processes are effective.

Short-Term Effectiveness: Under the selected remedy (Alternative SG5a), lower vadose soil and
Exposition groundwater RAOs would be met within approximately 5 years. Furthermore, the majority of
COCs would be removed during the first year of operation of the ERH system. Potential risks to workers,
the community, and the environment associated with construction (approximately 1 year) and
implementation of this alternative includes: increased traffic, particulate emissions from vehicles, and
high voltage hazards. All of these risks can be mitigated with proper planning and suitable health and
safety measures, such as traffic control, worker personal protective equipment, air monitoring, and limited
access to the aboveground treatment systems/power delivery stations.

Because Alternatives SG2 (ISCO/ISCR/P&T/MNA/UV Oxidation) and SG3 (EISB/P&T/MNA/UV
Oxidation) rely on in-situ destruction and/or degradation remedial processes, it would likely take longer
to reach Exposition groundwater RAOs under these alternatives than the ERH alternatives, which
involves physical removal of contaminants. Baseline risks to the community associated with
contaminants in lower vadose soils would remain.

Alternatives SG4a (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/FTO/GAC)
and SG4b (Vacuum-enhanced Groundwater Extraction/P&T/MNA/UV Oxidation/GAC) are projected to
take approximately 2 months to implement/construct and 20 years to achieve Exposition groundwater
RAOs. Similar to the in-situ alternatives, baseline risks to the community associated with contaminants
in lower vadose soils would remain.

Implementability: While ERH is no longer considered an innovative technology, it is a relatively new
technology that requires sophisticated equipment and skilled technical personnel. However, the selected
remedy is technically feasible and implementable, and all material and equipment is commercially
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available. A large portion of the Maywood Riverfront Park would be disrupted for approximately 1-year.
The partial park closure would need to be coordinated in cooperation with the City of Maywood.

Cost: The selected remedy is cost-effective.

State Acceptance: The State of California (DTSC and LARWQCB) and the City of Maywood have
accepted the selected remedy. Comments raised by the DTSC have been addressed as described in 10.3.8
and Part III of this document.

Community Acceptance: Community concerns associated with the FTO unit have been addressed as
described in Section 10.3.9 and Part III of this document.

13.5 Preference for Treatment as a Principal Element
As discussed in Section 11.0, the free product and high concentrations of residual contamination present
in vadose zone soils, perched groundwater, and Exposition groundwater have been defined as present-day
source materials which pose a principal threat at Pemaco. As such, EPA's statutory preference for
treatment of principal threats applies to this site (NCP §300.430(a)(l)(iii)(A)).

This selected remedies for the Upper Vadose Soil and Perched Groundwater Remediation Zone and the
Lower Vadose Soil and Exposition Groundwater Remediation Zone satisfy the statutory preference for
treatment as a principal element of the remedy (i.e., reduces toxicity, mobility, or volume of hazardous
substances, pollutants, or contaminants as a principal element through treatment) (NCP
§300.430(f)(5)(ii)(F)). Treatment is a major component of the selected remedies for soil and groundwater
within these remediation zones through the application of HVDPE and ERH technologies, which increase
the rate of extraction and source mass reduction.

13.6 Five-Year Review Requirements
Because these remedies may result in hazardous substances, pollutants, or contaminants remaining onsite
above levels that allow for unlimited use and unrestricted exposure, and will take longer than five years to
attain RAOs and cleanup levels, a statutory review will be conducted within five years of construction
completion for Pemaco to ensure that the remedies are, or will be, protective of human health and the
environment.

14.0 Documentation of Significant Changes

The Proposed Plan for Pemaco was released for public comment in April 4, 2004. The public comment
period was officially open through July 6, 2004.

The Proposed Plan identified alternatives for the 3 different remediation zones as follows:

• Surface and Near-Surface Soil: Soil Cover/Revegetation (Alternative N2).

• Upper Vadose Zone Soil and the Perched Groundwater: HVDPE with UV Oxidation for treatment of
extracted groundwater, and, FTO and GAC for treatment of extracted vapors (Alternative SP2d).

• Lower Vadose Zone Soil and Exposition Groundwater: ERH with VE, Vacuum-Enhanced
Groundwater Extraction, Groundwater P&T, and MNA. UV Oxidation for treatment of extracted
groundwater, and FTO and GAC for treatment of extracted vapors (Alternative SG5a).
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The items listed below are additional tasks to be completed based upon comments received during the
public comment period.

• Vapor effluent monitoring of the FTO unit with dioxin and furans included in the list of analytes;

• Indoor air sampling and additional vapor monitoring on Walker Avenue and 59th Street;

• A heat exchanger and a vapor phase carbon adsorption unit will be installed to the post-exhaust side
of the FTO unit;

• Develop a community involvement plan that will outline the lines of communication to disseminate
final design, operations, and monitoring data to the community.

• The State of California requested that EPA install an extraction well into the 'D' Zone at MW-24-140
(approximately 120-140 ft bgs).

EPA reviewed all written and verbal comments submitted during the public comment period. It was
determined that the items above pose no significant changes to the remedy, as originally identified in the
Proposed Plan. The technical enhancements identified above for several of the alternatives will be
integrated, as necessary or appropriate, during the RD and O&M phases of the project.

PART III RESPONSIVENESS SUMMARY

1.0 Introduction

This document provides the EPA's responses to questions and comments received on the Proposed Plan
for the Pemaco Superfund Site. On April 3, 2004, the Proposed Plan (in both Spanish and English) was
delivered to persons on the Pemaco mailing list. The Public Comment Period for the Pemaco Superfund
Site opened on April 4, 2004. The EPA announced the Proposed Plan in two newspapers serving the
Maywood area. Announcements were placed in the The Press on April 1, 2004, and La Opinion (Spanish
language newspaper) on April 2, 2004. In addition, 2,500 bilingual flyers were distributed at the local
schools for students to take home to their parents. Flyers were also left at the library, city offices, and
municipal drinking water offices. On April 16, 2004, the project manager and community involvement
coordinator spoke at three high schools and gave out flyers inviting students and parents to attend the
April 17, 2004, public hearing.

The April 1, 2004, public notice summarized the EPA's proposed remedy for the site, and invited citizens
to attend the public hearing on April 17, 2004 at the Maywood Community Center. During the first week
of the public comment period, the EPA received a request from a community group in Maywood, PUMA,
to extend the public comment period an additional 60 days. The EPA agreed to extend the public
comment period 30 days but told the community group it would make a decision regarding the additional
30 days after the community meeting on April 17, 2004.

After the public hearing on April 17, 2004, the EPA extended the public comment period to July 6, 2004
and subsequently published notices in The Press and La Opinion announcing the extension on April 29,
2004. The public notice also announced a second public hearing which was held on May 22, 2004. In
addition, EPA officials and contractors met with PUMA at its regular weekly meeting on May 13, 2004,
to answer questions about the proposed remedy. The EPA also facilitated a meeting between PUMA and
the TOSC. TOSC representatives from the University of Oregon met with the community group and
subsequently provided comments on the proposed remedy during the public comment period.

During the public comment period, the EPA also responded to several e-mail questions and requests for
additional information from PUMA group members and community activists. At the April 17, 2004
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public hearing, the community group also submitted approximately 40 written questions for EPA
response. This responsiveness summary includes written comments submitted to the agency at the public
hearings, as well as comments submitted via email and mail during this time frame. In addition, EPA
personnel participated in a round-table discussion on a radio show entitled "Nuestra voz en el medio
ambiente" (our voice in the environment) on June 10, 2004. This responsiveness summary also includes
the EPA's responses to other comments or questions asked via e-mail and telephone during the public
comment period.

Comments received from individuals or groups regarding the Proposed Plan are presented in Appendix 1.
The specific documents that were issued to PUMA responding to the 40 questions submitted by Felipe
Aguirre at the April 17, 2004, meeting and the questions and issued responses to LFR Levine Fricke
(consultant for the W.W. Henry property) are given in Appendix 1.

2.0 Stakeholder Issues and EPA Responses

There were many common elements to the questions and comments submitted to the EPA by various
stakeholders (e.g., state agencies, community groups, PRPs) about the selected remedy presented in the
Proposed Plan. The majority of questions and comments addressed the following issues:

• Questions regarding gradients and vertical contaminant distribution data gaps in the lower Exposition
Zones 'C' and 'D'.

• General questions about the safety of the future Maywood Riverfront Park in terms of human health
effects of the future park users.

• Questions concerning the general health of the community and the high incidences of health problems
like cancer, asthma, and allergies and if they are related to Pemaco.

• Questions regarding the safety of the local drinking water and if Pemaco has caused contamination in
local drinking water wells, specifically the Prospect Well operated by the Maywood Municipal Water
Company No. 3, which is 4,100 ft southwest of Pemaco.

• Questions concerning the actions that will take place if the remediation equipment malfunctions or if
there is a catastrophic event.

• Questions concerning the possibility of dioxins and furans being created and emitted to the
atmosphere due to the operation of the FTO unit proposed in the selected remedy.

• Comments inferring that the EPA has not properly evaluated all the available treatment technologies
for extracted vapors before making its decision to select the FTO unit for vapor abatement.

• Questions concerning the electrical resistive heating (ERH) technology and if it will mobilize existing
contaminants releasing them directly to the atmosphere or cause them to migrate to drinking water
wells on an accelerated rate.

• General concern for communication between the EPA and the community.

The EPA responses to these questions and concerns are provided below.

2.1 Gradient and Vertical Contaminant Distribution Data Gaps

The State of California DTSC issued comments concerning the RI data. The DTSC interpreted the RI data
to indicate that there was a lack of data for the lower Exposition Zones 'C' and 'D' near the TCE source
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area in the southern portion of the site. In response, the EPA installed several new deep groundwater
monitoring wells in the site vicinity and has sampled each well multiple times. Results were issued in the
RI as Appendix 13. The results of the deep groundwater sampling did not cause significant changes to the
selected remedy. The DTSC is currently satisfied with the EPA's technical response that will include
addition of groundwater extraction from the Exposition 'D' Zone.

2.2 Health Effects for Future Park Users

Several community members expressed concern about the safety of the proposed recreational park. The
EPA has selected the remedies outlined in this ROD for the primary purpose of reducing potential adverse
health effects to the future users of the Pemaco property and the surrounding community. The risk
assessment completed for Pemaco used the future park user as one of the main risk scenarios. Very
conservative values were used in regards to the exposure of future park users to the Pemaco COCs as they
exist currently. The risk to the future park user if no remedial measures were undertaken (i.e., the Pemaco
property was opened to the public as it currently exists) was calculated to be within the EPA's acceptable
risk levels. The selected remedy includes remedial actions that will further reduce existing or potential
risks to the future park user. In other words, the EPA considers the Pemaco property to be acceptable for
recreational users based on the RI data, and potential health risks at the site will be even further reduced
after the selected remedies are implemented.

2.3 High Incidences of Health Problems in the Maywood Area

Several community members expressed concern that the cancer, asthma, and allergy rates may be higher
than normal in their community. The EPA is working with other local and state agencies to provide the
community with more information about environmental issues in their community beyond the Pemaco
property issues. According to the data collected, the Pemaco property is not causing significant additional
health risks to the current offsite residents. Significant health risks have been identified by state and local
agencies as well as environmental groups that relate to the general air quality in the Los Angeles Basin
area mainly caused by vehicle exhaust and currently operating industries. The EPA has informed the
California Air Resources Board and the South Coast Air Quality Management District about the concerns
of the Maywood community and is facilitating a relationship between the public agencies and the
Maywood community so that air quality information that falls outside the scope of the Pemaco site
activites can be properly distributed to the community.

2.4 Contamination in Drinking Water Wells

The community is concerned that the low levels of TCE detected in the Maywood Mutual Water
Company No.3 "Prospect Well" is related to the Pemaco site. The RI activities performed at Pemaco have
delineated the TCE plume related to Pemaco. This plume was found to extend approximately 1,060 ft
towards the southwest from Pemaco before it terminates. The closest well to Pemaco is Maywood Mutual
Water Company No.3 "District Well" which is on the corner of District Boulevard and Randolph Avenue,
approximately 1,500 ft south of Pemaco. TCE has never been detected in the "District Well." The
"Prospect Well" is approximately 4,100 ft southwest of Pemaco. The TCE concentrations in the Prospect
Well are below California DHS MCLs and meet the standards; therefore, no corrective action has been
implemented by the Maywood Mutual Water Company or the State of California Department of Health
Services. The community is still concerned, however, that these levels are unsafe and that the TCE could
be coming from Pemaco. It is unlikely that the TCE in the Prospect Well is originating from Pemaco
because of the distance of the well from the site and the fact that several other potential sources of
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contamination exist closer to the Prospect Well than Pemaco. In fact, the selected remedy chosen for the
Pemaco site will reduce actual or potential impacts to groundwater drinking wells in the Maywood area.

2.5 Remediation Equipment Malfunctions and Catastrophic Events

Some of the community members are concerned that the proposed treatment systems will pose a health
risk to the community if the equipment malfunctions or if there is a catastrophic event, such as an
earthquake or flood. The remediation equipment proposed has inherent safety features in its design.
Automatic sensors, equipped with their own power sources, will detect if there is a malfunction and shut
the system down accordingly. The system is designed so that when it shuts down, no untreated fluids or
vapors would be released to the environment. All piping to the treatment system will be located
underground. The remediation system compound design will adhere to all appropriate Uniform Building
Code requirements to mitigate potential structural failure from catastrophic events and the facility will be
built with a secondary containment feature that will be able to hold the capacity of any liquids stored in
the compound. Details of all these physical features will be finalized in the design phase.

2.6 Emissions of the Flameless Thermal Oxidation Unit

There has been much concern expressed over the potential for toxic emissions from the FTO unit to
further degrade the air quality in the neighborhood surrounding Pemaco. Of particular concern is the
emission of dioxins and furans from the incomplete combustion of chlorinated compounds. Because of
the expected mass flow rate and vapor concentrations during the first year of remediation and also
because of the physical properties of some of the COCs, the EPA has determined that thermal oxidation is
the best option for treatment of the vapor during the first year of remediation. The FTO unit chosen for
the selected remedy has been designed to achieve much higher destruction efficiency than the standard
thermal oxidation units that have been the subject of concern over the last few years. The EPA believes
that the operation of the FTO will not further degrade air quality in the site vicinity. To ensure that the
EPA's assertions are correct, the EPA will conduct indoor air sampling and additional vapor monitoring
on Walker Avenue and 59th Street during FTO operations. EPA will design the FTO unit so that a heat
exchanger and a vapor-phase GAC adsorption unit will be installed to the post-exhaust side of the FTO
unit. Thorough emission monitoring of the FTO unit will be performed and vapor samples will be tested
for dioxins and furans along with other analytes.

2.7 Evaluation of Available Treatment Technologies for Extracted Vapors

As stated above, the EPA has selected an FTO unit as the vapor abatement technology for the first year of
remediation because of the anticipated concentrations and the physical properties of some of the VOCs
expected to be present in the extracted soil vapor. The FS presented all commercially available
technologies for vapor treatment and screened out those technologies that were deemed less suitable or
not feasible. It was the opinion of various community members and activist groups that some of the
abatement technologies were not properly evaluated before they were screened out, and that certain vapor
abatement technologies are available that were not evaluated. In response to these concerns, an additional
memorandum was compiled by the EPA detailing the technical aspects of several alternative vapor
abatement technologies. This memorandum outlined the specific technical evaluations of the other
technologies and why they were judged not to be the most feasible technologies for the specific Pemaco
situation. This memorandum was presented to the community members in a September 9, 2004 PUMA
meeting and is presented in Appendix 1.
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2.8 Potential for the ERH Technology to Mobilize Contaminants

Concerns from the community have been expressed that the vapors produced in the proposed ERH area
will escape and pose a health risk to the community. Also, there is concern that the ERH technology may
mobilize "free phase" contaminants into the dissolved phase at an expedited rate causing an increased
threat of contaminating groundwater production wells. The selected remedy will utilize both vapor
extraction wells and HVDPE wells in every zone that the ERH heating elements will affect from 35 to
100 ft bgs in both the unsaturated and saturated zones. These systems (SVE and HVDPE) will create a
zone of low pressure in subsurface soil that will draw vapors out of the ERH treatment zone. Furthermore,
HVDPE wells will be operating in the shallow soil zones above the ERH area and will act as an additional
safeguard to prevent off-gassed vapors, released from the heated soil and groundwater, to reach the
surface. Detailed stratigraphy mapping has been performed in the ERH area to support the remedial
design (RD). All preferential pathways identified during this mapping will be addressed by the VE and
HVDPE wells. The lateral and vertical spacing of the VE and HVDPE wells (both shallow and deep) will
provide for ample coverage of the ERH area to trap all migrating vapor, free phase, and dissolved phase
contaminants.

2.9 EPA and Community Communications

Several community members have been concerned about the communications and dissemination of
information between the EPA and the community members. To promote communication, the EPA has
participated in workshops, public meetings, school appearances, and radio station appearances and has
purchased advertising space on radio stations and in newspapers as outlined in this ROD (Part II, Section
3.0) to communicate about the activities at Pemaco and to disseminate the information collected during
the RI and FS activities. The EPA has integrated the community concerns into the selected remedy to
select the most safe and feasible technology to remediate the Pemaco site.

The EPA wants the community to be informed. The EPA will continue to work with community members
during the RD, construction, and operations and maintenance phases by implementing a communications
plan to share all significant information concerning the selected remedy at Pemaco. Discussions
concerning the format and frequency of the communications are currently underway between the EPA
and PUMA.

3.0 Technical Issues

3.1 Technical Issues

The most apparent community concern with the selected remedy involves the selection of the FTO unit to
treat the extracted vapors. This issue merits additional technical discussion because it is such a high
priority subject. The COCs at Pemaco are very chemically diverse and include several compounds that do
not readily adsorb to carbon (specifically, 1,4-dioxane, acetone, and vinyl chloride). Therefore, a
chemical destruction technology such as thermal oxidation was judged to be necessary until the mass flow
rate and concentrations of 1,4-dioxane, acetone, and vinyl chloride are sufficiently reduced to levels that
will accommodate the low adsorption rates of carbon and still meet discharge limit requirements.
Destruction technologies besides thermal oxidation do exist, however they cannot treat the combination of
contaminants, as well as volumes and flow rates of the vapors that the Pemaco remediation system are
expected to produce.

Please refer to Appendix 1 for more discussion of alternative treatment technologies considered for vapor.
Also, if carbon is used to treat the vapors, the mass of contaminants that is expected to be removed from
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the subsurface in the vapor phase during the first year of remediation would require several hundred tons
of carbon to be shipped to and removed from the site every week. Because of the factors discussed above
and further discussed in Appendix 1, FTO was judged to be the only feasible vapor treatment technology
for the Pemaco site during the initial stages of remediation.
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MEMORANDUM
COMMUNITY CONCERNS
QUESTION AND ANSWER

PEMACO SUPERFUND SITE

Date: May 19, 2004

Prepared For:

Prepared By:

Re:

Cc:

INTRODUCTION

Rose Marie Caraway
USEPA Region IX

T N & Associates
Tim Garvey, Project Manager
Jacques Marcillac, Project Geologist
Maura Browning, Project Geologist
John Wingate, Project Engineer

PUMA Questions

Alheli Banos

T N & Associates, Inc. (TN&A) has prepared the following responses to the questions submitted
to the U.S. EPA by the Padres Unidos de Maywood (PUMA) group. Each question is presented
below with the responses immediately following.

A. SURROUNDING COMMUNITY
1. What are the sensitive receptors surrounding the site?

a. Hospital
There are no hospitals within a 1-mile radius of the Pemaco Site. The closest
hospital, Mission Hospital of Huntington Park (located at 3111 E. Florence Ave.) is
2.32 miles from the Site. A total of 10 hospitals are located in a 3 mile radius of
Pemaco.

b. Day Care Center
Vista Adult Day Care, located at 6061 Atlantic Blvd in Maywood, is the closest day
care center (0.65 miles) to the Pemaco Site. There are no other day care centers
located within a 1-mile radius of the Site, except possibly for unlisted day care
facilities at private residences and churches.

c. Outpatient Facility
There are 7 medical clinics with a 1-mile radius of the Pemaco Site. They are:
Our Family Medical Clinic (0.63 miles), Pacific Women's Medical Clinic (0.69
miles away), University Physicians Health (0.69 miles), Clinica Latina Medical
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(0.84 miles), Maywood Urgent Care Medical Clinic (0.84 miles), Metropolitan
Medical Clinic (0.92 miles), and Manhanaim Clinica Medica (0.99 miles).

d. Park
Two parks are located within a 1-mile radius of the Pemaco Site, including the
small park located on Walker Avenue between 59th Place and 60th Street and
the Maywood Park, located adjacent to the Maywood Activity Center on E. 58th

Place (0.24 miles).

e. School
There are 4 schools within a 1-mile radius of the Pemaco Site - they are:
Woodlawn Avenue Elementary School (0.56 miles), Alhadi School (5150 Gage
Ave, Bell; 0.66 miles), St. Rose of Lima (4430 E. 60th Street; 0.70 miles), and
Fishburn Avenue Elementary School (0.84 miles). The nearest preschool, Ark
Angels Pre-school, is located 1.11 miles away from the Site on Pine Ave. in Bell.

f. Etc.
Sixteen churches are present within a 1-mile radius of the Pemaco Site. These
include: Praise Tabernacle (0.18 miles), Maywood Church of the Nazarene (0.30
miles), El Calvario Church (0.61 miles), Church of Jesus Christ (0.63 miles),
Southland Christian Church (0.65 miles), St. Rose of Lima Church (0.68 miles),
United Methodist Church (0.69 miles), Praise Chapel Fellowship (0.71 miles ), Zion
Lutheran Church (0.75 miles), Church of Jesus Christ of Later-Day Saints (0.83
miles), Unidos En Cristo (0.85 miles), Bell Foursquare Church (0.88 miles),
Principe De Pa z(0.88 miles), Assemblies of God Churches (0.90 miles), Dennis
Preston Ministries, Inc. (0.90 miles), and Hallelujah Prayer Center (0.97 miles).
Each of these churches may have child day care facilities.

2. How close are they to the site?

Listed above in parentheses, in miles away from the Pemaco Site.

**The above information was found from public sources, mainly MapQuest.com™, and may
not include all the sensitive receptors in the area if they are unlisted.

B. CUMULATIVE AFFECTS

1. What are the cumulative health affects?
•*?

Cumulative effects of the Pemaco contaminants of concern (COCs) are detailed in the
Pemaco Risk Assessment (Appendix 6 of the RI). The risk values (both cancer and non-
cancer) are presented in Table ES-1 in the Executive Summary of the Risk Assessment.
These values were calculated using the cumulative risks of the site COCs. Chapter 4.0 of
the Risk Assessment summarizes potential health effects for each COC.

No data exists on the synergistic risk effects of the compounds (what the chemicals do when
combined in the body), however a risk for each compound is calculated and the cumulative
effect of all the compounds are used to produce the risk numbers.
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Note: The remedial measures proposed will reduce these risks to acceptable levels.

2. Are there other industries in the area that may be perceived as polluters?

Yes, there are multiple sources that use to operate or currently operate in the immediate
area including industrial point sources and "area" sources, such as gas stations, automotive
repair shops and dry cleaners. However, the largest immediate source of air pollution is the
nearby 710 freeway. Please refer to the following sources for details of Los Angeles Area
air pollution and its potential health effects:

http://www.arb.ca.gov/homepage.htm
http ://www .scorecard .org/

These sources can give the property owners and operators that emit hazardous chemicals
to the environment in the Maywood and surrounding areas.

The Maywood area near Pemaco has been characterized as being within the top 10% of the
"dirtiest" air quality regions in the country with 86% of the cancer risk from automobile and
truck emissions. Cancer risks associated with the air in this region greatly exceed the risks
calculated in the Pemaco risk assessment for the current residents near Pemaco.

An environmental database search of all properties within 1 mile of Pemaco that have
released, currently released, or has the potential to release hazardous chemicals to the
environment, has indicated over 300 sites. 40 of these sites are within %-mile of Pemaco.
Copies of the database search is available upon request.

3. Are there ongoing releases of pollutants in the area?

Yes, see data sources above under question 2.

4. Are there other remediation projects in the area?

Yes, there are 13 other active leaking underground fuel tank (LUFT) sites within 0.5 miles
from Pemaco, remediation status of these sites can be found from the LARWQCB records.
It is unknown which sites have active remediation systems, this can be found from Los
Angeles Regional Water Quality Control Board (LARWQCB) records. Specific locations and
limited data can be found at:

http://geotracker.swrcb.ca.gov/drsclaimer.asp

Other sites may exist under the spills, leaks, investigations and clean-up (SLIC) program,
which also available from the LARWQCB.

The closest active site is the neighboring W.W. Henry property (see Question 6 below).

5. Are there other emitters in the area?
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Yes, see data sources above under question 2.

6. Is there other remediation going on at this site that may create emissions?

Ongoing remediation activities at the W.W. Henry have been creating emissions since 2001.
A conventional thermal oxidation (ThermOx) unit operated there from July 2001 through
September 2002 and then was replaced with an activated carbon unit which is still in use.
These units were presumably permitted by the Los Angeles Regional Water Quality Control
Board (LARWQCB) and the South Coast Air Quality Management District (SCAQMD). This
site is not associated with the USEPA or Superfund.

7. What are the biological affects?

It is unsure what the question specifically relates to. If it relates to the human biological
effects of site COCs, then this information can be found in Section 4.0 of the Risk
Assessment (Appendix 4 of the RI).

If this question pertains to ecological effects from site contaminants (effects on plants and
animals), then ecological risks were not evaluated due to the absence of surface water
contamination and the limited presence of ecological receptors in the urban environment.

C. ALTERNATIVES

1. What are the alternatives that could be used to remediate this site?

EPA identified and screened over 250 potentially-applicable technologies and assembled,
evaluated, and compared 25 cleanup alternatives (suitable combinations of technologies) in
order to select the most effective remedial alternative for the Pemaco Site. The screening
process, detailed evaluation, and comparative analysis of technologies and alternatives can
be found in Sections 2.5 through 4.4.3.9 of the Final Feasibility Study Report, Pemaco
Superfund Site, 5050 E. Slauson Avenue, Maywood, California (TN&A, 2004).

2. What are the risks associated with those alternatives?

For the EPA preferred alternatives, short-term risks for the community are limited to dust,
noise, increased traffic, and high voltage hazards (ERH alternative) during
implementation/construction of the remedial alternative. All of these risks can be mitigated
with proper planning and suitable health and safety measures, including limited access to
the aboveground treatment systems. These measures will be addressed in detail during the
Remedial Design phase of the Superfund Process (see Figure 2 of the Pemaco Proposed
Plan).

3. What are the emissions (if any) from those alternatives?

Any alternatives that would involve onsite treatment of vapor (i.e., high-vacuum dual-phase
extraction, vacuum-enhanced groundwater extraction, and electrical resistance heating with
vapor extraction) would involve the emission of treated vapors to the air. The community
has expressed concern about products of incomplete combustion (i.e., dioxins and furans)
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associated with a traditional thermal oxidation unit. The flameless thermal oxidation unit,
proposed for use by EPA, will not likely produce and/or emit these contaminants. Routine
monitoring of the air emissions would be conducted to demonstrate no significant impact to
the community and compliance with air emission standards.

4. How much do the alternatives cost?

The EPA preferred alternatives for each remediation zone (i.e., surface and near-surface soil
remediation zone, upper vadose soil and perched groundwater remediation zone, and lower
vadose soil and exposition groundwater remediation zone) varies from zero dollars (No
Action Alternatives) to $8.9 million dollars. Tables 4.0 through 4.2 of the Final Feasibility
Study Report, Pemaco Superfund Site, 5050 E. Slauson Avenue, Maywood, California
(TN&A, 2004) and Figures 8 through 10 of the Pemaco Proposed Plan list the present worth
cost for each alternative.

5. Where else has this alternative been tried?

The EPA preferred alternatives include (1) a 1-foot soil cover to remediate the surface/near-
surface soil remediation zone, (2) high-vacuum dual-phase extraction (HVDPE) of
groundwater and vapor to remediate the upper vadose soil/perched groundwater
remediation zone, and (3) electrical resistance heating (ERH) with vapor extraction/vacuum-
enhanced groundwater extraction/pump and treat to remediate the lower vadose
soil/Exposition groundwater remediation zone. Both the HVDPE and ERH with vapor
extraction/vacuum-enhanced groundwater extraction/pump and treat will be followed by
aboveground treatment of water by ultraviolet oxidation and aboveground treatment of vapor
by flameless thermal oxidation (FTO) and granular activated carbon (GAC) (these
technologies are described in the Pemaco Proposed Plan and Final Feasibility Study
Report). HVDPE and GAC are well-proven technologies and have been used at numerous
(many hundreds of) cleanup sites. ERH is considered an innovative technology, but there
have been 25 - 30 ERH projects performed by the selected vendor, each of which achieved
project cleanup goals. Six of the projects were performed for the U.S. EPA and one for the
U.S. Dept. of Energy. FTO has been successfully used at six sites in California, including
McClellan Air Force Base, which was also remediated by EPA. The USEPA and Alzeta
presentations at the May 22, 2004 community meeting will go into more case specific uses
of the ERH and FTO.

6. Are there other alternatives on the horizon?

New technologies are constantly^being developed but generally take years to be accepted
into the regulatory community and become commercially available. The ERH technology
EPA is proposing to remediate the Pemaco Site is actually considered an innovative
technology.

7. How soon will they be ready?

See answer for question 6.

8. How effective will they be?
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See answer for question 6.

9. What's the drawback of waiting until other alternatives are available?

The EPA preferred alternatives address both soil and groundwater contamination and are
expected to reduce Pemaco contaminants of concern to concentrations well below
regulatory health risk values established by the State. If Site remediation is postponed,
contamination could continue to migrate, and could potentially impact local drinking water
resources. EPA is at the decision point for this project. An alternative that protects human
health and the environment and meets all applicable laws must be chosen. The purpose of
the community hearings is to seek additional input on the remedy currently being
recommended by the agency.

10. What happens if we do nothing (approve the "no action" alternative)?

Choosing the no action alternative would mean that EPA has not complied with its mission of
protecting human health and the environment and meeting applicable laws. Therefore, the
"no action" alternative could not be chosen. The agency can choose some of the other
alternatives presented in the proposed plan and feasibility study. Community members can
provide comments on their recommended alternative from the list provided, if they disagree
with the recommended alternative presented by EPA..
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D. NON-WASTE RELATED IMPACTS

1. Are there noise factors?

The greatest noise disturbance will occur during construction of the park from the operation
of heavy equipment. The noise generated by the treatment system will be much less than
the park construction noise and can be mitigated using sound absorption panels, if
necessary, depending on the final design sound levels.

2. Are there visual factors (what is the size, height, color of the treatment unit)?

The treatment equipment will occupy a compound the size of a residential lot, to be located
at the southeast corner of the park property. The height will not exceed that of the adjacent
building to the south operated by the Tapia Bros. Co.

3. Will there be an impact on traffic?

There are no anticipated traffic impacts during the construction or operation of the treatment
system. Equipment deliveries will be of short duration and minimal quantity. Considering
the present use of the area by the Tapia Bros, trucks, the added traffic caused during
system construction will be negligible.

4. Will there be odors?

There will not be any odors from the treatment system.

5. Will there be illumination factors?

The Remedial Design will determine the number of security lights. They are anticipated to
be less noticeable than existing street lights.

6. Will the installation of this alternative affect my neighborhood?

There are no significant impacts that are anticipated to cause problems with the existing
quality of life.

E. OPERATION AND MAINTENANCE

1. How is the unit/alternative .maintained?

The treatment equipment would be operated and maintained in accordance with an
Operations and Maintenance (O&M) Plan. The O&M Plan is a document that contains
detailed procedural and technical information including the System Description, Operating
Procedures, System Maintenance Procedures, System Monitoring Procedure, Waste
Management, and all pertinent record keeping schedules, forms, and contacts. The O&M
plan will be created in the system design phase.

2. Who checks it?
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Initially two or more O&M technicians would be assigned to work at the site and care for the
treatment system in accordance with the O&M Plan and state and local regulatory
authorities. They would operate the treatment equipment, perform monitoring/testing for
emissions, perform maintenance, keep detailed operating log of their measurements, and
report on performance.

3. How often?

The O&M technicians will perform daily monitoring, inspection, and maintenance tasks when
the system first comes online, and they will keep detailed records of the system
performance. As soon as it is demonstrated that the treatment equipment is operating
according to the Plan then it won't be necessary for the technicians to monitor the
equipment daily and their visits will become less frequent. Some controls of the treatment
system will be connected to phone lines and a computer so that the operation of the
treatment equipment can always checked without somebody being at the site. If any
instruments show that more maintenance or measurements are needed, then the
technicians will be called back to a daily schedule until the treatment system is performing
according to the O&M Plan.

4. (Note: In the original questions, #4 was skipped in a typographical error)

5. Is there an inspection schedule?

Yes, as indicated in #3 above. An inspection schedule will be provided in the O&M Plan.
The inspection schedule will be determined by regulatory requirements, recommendations
of the treatment system equipment manufacturers, community input, and in accordance-with
the Health and Safety Plan.

6. Where are the results available?

The O&M Plan record keeping data and monitoring results will be published in quarterly
reports. The quarterly reports will be submitted to the public information repositories (i.e. the
Library).

7. Is there a plan for catastrophic events?

Emergency response procedures will be addressed in the Remedial Design and the O&M
Plan.

*r

8. Is there a plan for non-catastrophic interruptions?

There will be a written plan for addressing all interruptions to operation.

9. Who determines when the unit can go back on line after a shut-down?
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Procedures will be followed by the contractor in charge whenever shut down or start-up
occurs. The contractor will follow the procedures in the O&M Plan and document his activity
for the quarterly reports.

10. Is there an alarm system?

The number of alarms and type (some will automatically shutdown the system, others will
simply trigger a computer to call the contractor in charge and EPA) will be determined by the
Remedial Design Plans.

11. Who is notified in the event of an alarm or shutdown?

EPA and the contractor in charge will be responsible for the operations and maintenance of
the treatment plant.

12. What do we as residents do if we hear an alarm? See answer to #10.

Also there will be an informative sign on the outside fence of the treatment system with
contact information.

13. How long will this remediation technology be in place?

The Remedial Design will determine the duration more accurately. It is currently estimated
that treatment equipment will operate at the site for 5 years. The technology will not be
removed prior to EPA verifying that cleanup numbers have been achieved.

14. If new technology comes along, will the agency reconsider its initial decision? Refer to
the Feasibility Study for a review of the numerous technologies that were reviewed. It is
anticipated that the Site will be cleaned up before any new technology is available.

F. POST TREATMENT

1. Are there leftover waste products?

The only waste product will be the granulated activated carbon used after the FTO is
replaced. During treatment, granular activated carbon will be used to capture contaminants
in the vapor stream and eventually the carbon will be disposed and/or treated at an off-site
location that has been approved by state and federal agencies.

2. How are these treated?

They will be treated off-site.

3. Are the byproducts stored on-site?

No. There are no byproducts.

4. How long?
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Not applicable.

5. Where do they go for treatment or disposal?

The carbon used to adsorb the contaminants will be sent to a state and federally approved
facility for treatment and disposal. The location options (there are several) will be presented
to EPA in the O&M Plan. The Final location will be determined and approved by EPA
officials after verification of compliance with all laws just prior to shipment.

6. What is the technology used to further treat this waste?

Offsite thermal destruction and landfilling.

7. Is the waste more hazardous - albeit concentrated - before it is shipped off site?

No. In fact the waste will be held more tightly by the carbon than how it currently exists in
the ground.

8. Will this alternative clean up the environment or will there need to be subsequent
remediation?

This alternative has been selected for its ability to clean up the environment in the most
effective and timely way possible.

9. Will anything be left behind when the cleanup is complete?

When the cleanup is complete, the treatment compound will be dismantled and the area
turned over to the park for further use. Most all wells will be removed using state-approved
procedures, except for a few key wells that will remain for long term monitoring.
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MEMORANDUM

Date:

Prepared For:

Prepared By:

Re:

June 25, 2004

Rose Marie Caraway
USEPA Region IX

Tim Garvey
Jacques Marcillac, R.G.
TN & Associate

Response to Comments
LFR Levine Fricke Letter, dated April 30, 2004
Concerning the Proposed Plan for the Pemaco Superfund Site

General Comments:

Many of the issues described in the April 30th, 2004 LFR letter pertain to the technical limitations
presented in the Proposed Plan. It is apparent that LFR has not reviewed the Remedial
Investigation/Feasibility Study (RI/FS) reports, as many of the comments presented below are
provided for in the FS. The Proposed Plan is not meant as a comprehensive technical
document as it is written for the lay man and only presents "executive summary" type data. The
technical merits and input decisions for the remedial alternatives stated in the proposed plan are
described in great detail in the FS. This includes the remedial technology screening process,
where dozens of remedial alternatives were evaluated for each environmental media and depth
zone.

If, upon reviewing the FS document, LFR would like to perform its own feasibility analysis to
come up with the most implementable and potentially successful remedy at Pemaco, then the
USEPA would be willing to consider the analysis in its Record of Decision if time allows.

Risk Assessment

LFR:

LFR concedes that the risk scenarios chosen were improper because the future residential user
scenario could be mooted by a deed restriction.

USEPA Response:

Due to the elevated nature of community concerns with the project, the USEPA selected to use
the most conservative approach when evaluating risks. This scenario is typically used for
CERCLA sites unless the location justifies not using it. Pemaco is adjacent to a residential
neighborhood and therefore, the residential use scenario is a realistic future use. Achieving the
trust and cooperation of the community is paramount to the success of the project. Showing
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that the USEPA is attempting to clean the Pemaco site up in accordance with the most stringent
standards has achieved this trust and cooperation. Furthermore, if a deed restriction is sought,
the residential scenario must be evaluated to justify that institutional control.

Surface/Near Surface Soil Alternatives

LFR:

LFR states that:

• The USEPA did not thoroughly or adequately consider any other potentially effective
remedial alternatives such as soil fixation.

• The soil excavation alternative cost has been overestimated and improperly under-rated in
terms of effectiveness.

USEPA Response:

USEPA refers LFR to the FS. Soil stabilization has been evaluated and did not meet the
screening criteria. Assumptions concerning costs and effectiveness of excavation,
transportation and disposal are also described in the FS.

Upper Vadose Zone Soil and Perched Groundwater Alternatives

LFR:

In general, LFR states that only five alternatives were seriously considered for this zone and
presents specific scenarios that should have been evaluated and also identifies perceived short-
comings of the selected remedies.

USEPA Response:

USEPA will not respond to each individual statement specifically, but will again refer LFR to the
FS. The FS document evaluates numerous individual technologies as well as several scenarios
using different combinations of these technologies as suggested in the LFR comments. The
selected technologies presented in the Proposed Plan were selected because they are the best
fit for the site conditions and variety of COCs. A review of the FS is needed to adequately
comprehend the input factors, assumptions and the technology screening process that led to
the selected remedies.

«7

For clarification, in response to bullet 3 under this section, flameless thermal oxidation (FTO)
and UV-Ox will be the primary treatment technologies; the use of carbon will be evaluated when
the influent levels become relatively asymptotic and have been reduced. All treatment
technologies chosen will comply with effluent discharge limits in accordance with NPDES/WDR
permit levels. This is stated in the FS. In addition, acetone is a minor COC relative to the
chlorinated compounds and petroleum hydrocarbons in terms of concentration magnitudes.
Initial reports of high acetone in groundwater in 2001 were later proven to be the result of
coated bentonite pellets used for well construction; this is well documented in the RI.
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Secondly, it is ironic that LFR criticizes the selection of high vacuum dual phase extraction
(HVDPE) and FTO in context with site conditions and community concerns due to the fact that
LFR has recommended to its client to consider a HVDPE system and has operated a thermal
oxidation unit at the W.W. Henry property adjacent to Pemaco.

The following statement is in LFR bullet 5, "enhanced in-situ bioremediation, technologies
should have been looked at to work concurrently with bioremediation." The USEPA does not
understand this comment in the context of the Pemaco COCs. Is the statement suggesting that
anaerobic bioremediation can be used in conjunction with aerobic bioremediation? Or is
'bioremediation" referring to MNA?

Lower Vadose Zone Soil and Exposition Groundwater Alternatives

LFR:

As above, LFR suggests that only five technologies were seriously considered to treat this zone,
identifies several technology combinations that were presumed to not have been evaluated and
specifies several perceived deficiencies in the remedies selected.

USEPA Response:

Again, the USEPA will not respond to every specific suggestion or comment, but refer LFR to
the FS document for clarification as to the USEPA's decisions concerning the selected remedies
and to a complete list of all the technologies and combinations that were evaluated. Some key
points are presented below for immediate clarification purposes:

For the selected remedy, total containment of the ERH area (proposed from 35' - 95' bg) will be
achieved by HVDPE, VE and GW-only pumping wells above, within, outside of and below this
zone. Wells will be located within the ERH area and outside of the ERH area in all directions at
spacings that will achieve total containment of any COCs mobilized by the ERH activities.
Conceptual design lay-outs are presented in the FS. The USEPA is well aware of the potential
for ERH to mobilize contaminants and has provided adequate contingency measures for this
potential.

ERH has been selected by the USEPA with direction from its Technology Innovation Office
(TIO), which has selected Pemaco as a very good candidate for this technology due to the fine-
grained nature of the site and the mix of COCs. The USEPA's TIO has more experience with
this technology that any other entity or company in the country (or world for that matter). If LFR
can give a specific example of one of its "real-life" experiences with ERH and how that
experience pertains to the Pemaco site, the USEPA would definitely be interested in learning
more details to better understand any foreseeable problems that have not been considered.

TN & Associates Page 3 of 3 1/13/2005



TECHNICAL MEMORANDUM

To: Rose Marie Caraway, USEPA Region IX

From: John Wingate, Project Engineer, TN & Associates
Tim Garvey, Project Manager, TN & Associates

Date: September 20, 2004

Re: Additional Technical Information for Carbon and Flameless Thermal Oxidation.
Addendum to: "Pemaco Superfund Site - Descriptions and Discussion of Various
Ex-Situ Vapor Treatment Alternatives," Technical Memorandum prepared for:
Rose Marie Caraway, USEPA Region IX, September 8, 2004.

The following information is intended to elaborate upon vapor phase granular activated carbon
(GAC) and flameless thermal oxidation (FTO) as vapor treatment alternatives at Pemaco. For
GAC, additional details are provided here with respect to probable vinyl chloride and 1,4
dioxane emissions, along with logistical/design concerns if GAC were to be implemented as the
primary vapor treatment technology at Pemaco. The discussion contained herein regarding the
FTO pertains to the primary community concern, the potential for dioxin emissions.

Granular Activated Carbon (GAC)

The use of GAC as the primary vapor phase treatment technology was eliminated in the FS
selection process primarily because of its inability to effectively treat vinyl chloride and 1,4
dioxane. The emissions of these two chemicals were estimated to be relatively high if GAC was
used as a vapor treatment option, as demonstrated in Table 3-2 of the September 8 Technical
Memorandum. Additionally, there is no precedence for use of GAC in conjunction with Electrical
Resistance Heating (ERH) because ERH produces contaminant loadings well above the design
loading recommended by GAC vendors; thereby making GAC ineffective. These and other
logistical concerns are discussed below.

Vinyl Chloride and 1.4 Dioxane Emissions if GAC were Used for Primary Vapor Treatment

Vinyl chloride is classified by the U.S. EPA as a Class A chemical - known to cause human
cancer; 1,4, dioxane is a Class B chemical - a known animal carcinogen (available human data
is limited). The potential for emissions of these contaminants are therefore evaluated with
respect to the SCAQMD Risk Assessment Procedures for air permitting.

«7

The South Coast Air Quality Management District (SCAQMD) is responsible for issuing air
permits that typically govern all vapor treatment equipment emissions. The air permits are
issued and required monitoring levels are prescribed based on the overall human health risk
posed by the combined emissions of all contaminants in the vapor stream. The procedures for
determining human health risks from air emissions sources are outlined in the SCAQMD Risk
Assessment Procedures for Rules 1401 and 212. In order to comply with Rules 1401 and 212,
the human health risk from the emission source must be less than that rate which is calculated
to cause cancer in 1 person 100,000; or a cancer risk of 1 x 10~5.



The SCAQMD air permitting department (Air Quality Engineer, Suparna Chakladar) assisted
TN&A in modeling the maximum emissions rate for vinyl chloride from the proposed Pemaco
Treatment Compound given the following conditions: 1) 300 feet to residential receptors; 2) 90
feet to commercial receptors; 3) 12-foot high emissions point; 4) meteorological conditions using
nearby City of Compton weather station data; and 5) air flow of 1500 SCFM. The SCAQMD
model used the Risk Assessment Procedures for Rules 1401 and 212 to determined that in
order to have a cancer risk less than 1 x 10"5, the vinyl chloride emissions concentrations could
be no greater than 0.35 ppmv. For comparison, Table 3-2 in the September 8 memorandum
shows the potential for vinyl chloride emissions to be > 100 ppmv; three orders of magnitude
greater than the SCAQMD permit value.

The California Air Resources Board has identified vinyl chloride as a 'toxic air contaminant' with
no threshold level of exposure for adverse health effects determined. This identification action
allows for the implementation of control measures at levels below the ambient concentration
specified for this pollutant. The ambient concentration value is 0.01 ppm (26 ug/m3).

Logistical and Design Concerns if GAC were Used for Primary Vapor Treatment

If GAC were used as the primary vapor treatment technology then the treatment compound
footprint would require enlargement by approximately 400 s.f. This assumes two sets of four
8,000 Ib GAC vessels would be placed in parallel. The vessels are approximately 8 feet in
diameter by 12 feet tall. They require an additional 7 feet to reload them for a total required
vertical clearance of 19 feet, which is too high for a conventionally priced building. Due to the
height restriction, the vessels would need to be placed outside and surrounded by fencing.
Some additional design considerations are that vapors must be run through heat exchanger and
moisture separation units prior to being treated with GAC.

The use of GAC would result in increased traffic in the form of four tanker-size trucks per day,
two to deliver carbon and two hazardous waste haulers to remove the carbon. Estimates of
initial GAC usage indicate that approximately 28,985 Ibs. of GAC would be required per day (4
vessels is 32,000 Ibs). GAC is delivered in "super sacks," approximately 4 feet in diameter by 6-
feet high and weighing 1,000 pounds each. It is assumed that two vactor trucks would be used
to vacuum the used GAC out of the vessels. The GAC would be manifested and transported as
a hazardous waste in accordance with U.S. EPA, and U.S. DOT regulations. Several backup
GAC suppliers would have to be kept available since a missed or late delivery could result in
increased emissions of contaminants to the environment.

Flameless Thermal Oxidation (FTO)

Potential for Dioxin Emissions

FTO has the potential for emission of very low concentrations of dioxin [less than 10-20
picograms per dry standard cubic meter (pg/ m3)] reported in Toxicity Equivalents (TEQ) (Alzeta,
2004). The dioxin emissions could occur from the FTO stack located 25 feet above the ground.
For comparison, typical ambient dioxin concentrations in U.S. urban environments are 0.12
pg/m3 (U.S. EPA, 2000). If there are any detectable dioxin emissions from the FTO, they are
anticipated to comply with the SCAQMD Risk Assessment Procedures based on the air permit
records which indicate the Alzeta Corporation has consistently been in compliance the
SCAQMD permit requirements for their FTO units.



To be certain that the dioxin emissions are in compliance with SCAQMD Risk Assessment
Procedures, a comprehensive dioxin sampling program would be initiated at Pemaco as soon
as the FTO is turned on. Dioxin sampling would be performed daily for 14 days during FTO
start up then once per week for two months then monthly for the duration of its operation
(anticipated to be 1 year). This sampling program would include sampling the influent and
effluent/emissions of the FTO, as well as outdoor air sampling in the surrounding area.

Carbon "Polishing Step" for FTO to Remove Trace Levels of Dioxin. if Present

The FTO at Pemaco could be retrofitted so that all emissions are passed through a "polishing
step" to remove dioxin. Since the FTO will destroy greater than 99% of all contaminants, carbon
could be used to remove any significant dioxin at a low additional O&M cost. Significant
additional capital costs ($100K +/- 50%) would be required to retrofit the FTO unit with a stack
bypass, booster fan, heat exchanger, arid moisture separation unit. After the retrofit, it is
estimated that the FTO/GAC combined system would have no detectable dioxin emissions.

Summary

> The use of GAC at Pemaco will result in emissions of vinyl chloride and 1,4 dioxane.
Based on modeling, vinyl chloride emission concentrations at Pemaco could likely
exceed the calculated AQMD-acceptable concentrations (based on cancer risk less than
1 x 10"5) by three orders of magnitude.

> A GAC system at Pemaco would be dependant on delivery trucks for GAC replacement
(2 trucks per day) and hazardous waste hauling trucks to remove the used GAC (2
additional trucks per day). A delay in a truck arrival or the GAC supply/disposal chain
could result in the emissions of contaminants.

> There may be slight potential for the FTO to emit very low levels of dioxins. Previous
monitoring has shown trace concentrations, but those concentrations were well within
SCAQMD air permitting standards.

> If required, the FTO can be retrofitted to add a GAC polishing step. It is estimated this
would eliminate dioxin emissions to nearly non-detectable levels..

> A rigorous dioxin sampling program could be implemented at Pemaco to monitor FTO
emissions and ambient air so that informed decisions can be made with respect to
operation of the treatment system.
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Pemaco Superfund Site - Descriptions and Discussion of Various
Ex-Situ Vapor Treatment Alternatives

John Hartley, United States Army Corps of Engineers

1.0 Introduction

This technical memorandum reviews technologies available for ex situ treatment of
volatile organic compounds (VOCs) produced when typical vapor extraction or high
vacuum extraction is applied for remediation of contaminated soil and/or groundwater.
The memorandum has been prepared as a supplement to the Feasibility Study (FS) for
the Pemaco Superfund site.
Vapor treatment technologies can be divided into three main categories based on the
main process that "treats" the chemicals contained within the vapor. These are: physical,
chemical/thermo-chemical, and biological. A list of various technologies, by process, is
included in Table 1-1, below. While many of these technologies were screened and/or
evaluated in detail in the Pemaco FS, many were not discussed since they have not been
shown to be successful in demonstration bench or pilot studies and/or are not
commercially available.

Table 1-1
List of Vapor Treatment Technologies

Physical
Processes

Chemical Conversion
Processes

Biological Processes Thermal Oxidation /
Destruction Processes

Adsorption
• GAC
• Resin

Separation
• Membrane

PhotocataMic
• UV
• TiO2

Non-Thermal Plasma

High Energy Corona

Biofiltration
• Fixed

Film/Membrane
• Packed Media

Oxidation
• Catalytic
• Thermal
• Flameless Thermal
• High Temperature

Cracking and Oxidation
(Gas-Phase Reduction)

• Electron Beam
• Internal Combustion

Section 2.0 of this memorandum describes each of the technologies listed in Table 1-1
and their potential application at Pemaco. Section 3.0 provides a Process/Technology
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Screening expanded from the Pemaco FS to include all of the technologies listed in Table
1-1, and also includes a discussion of the expected performance of certain technologies
if applied at Pemaco.

2.0 Descriptions of Vapor Treatment Technologies and Possible Applications at
Pemaco

Each of the treatment technologies shown in Table 1-1 are described individually below.
A brief description of each technology is given, followed by a discussion on the potential
for application at Pemaco.

2.1 Physical Processes

2. i. 1 Adsorption

The process of adsorption involves the separation of a substance from one phase (in
reference to Pemaco, vapor phase) accompanied by its accumulation or concentration at
the surface of another (solid substrate). The most common adsorbent is Granular
Activated Carbon (GAC), one of the ex-situ treatment alternatives for soil vapor retained
for detailed evaluation in the Pemaco Feasibility Study (FS). GAC, along with two other
adsorption treatment technologies are described below.

GAC

In this adsorption process, VOCs are removed from a vapor stream as the vapor passes
through one or more vessels containing activated carbon. Contaminants adsorb onto
the surfaces of the "activated" carbon grains. The thermal processing of carbon, often
from coconut shells, creates small porous particles with a large internal surface area.
This processing activates the carbon. The activated carbon attracts and adsorbs organic
molecules as well as certain metal and inorganic molecules. When the concentration of
contaminants in the vapor exiting the vessels exceeds a certain level, the carbon must be
replaced. Spent carbon can be regenerated in place; removed and regenerated at an
offsite facility; or most commonly, removed and disposed.

Certain VOCs, specifically small molecules such as vinyl chloride, do not sorb well and
can pass through the carbon. In some cases this can be remedied by using larger
volumes of carbon, in other cases where concentrations of these chemicals are
sufficiently high, it is impractical to try to remove >95% of the chemical from the vapor
stream.
All spent carbon eventually needs to be disposed in landfills or regenerated. The carbon
used for some contaminants may»not be regenerated. Spent carbon transport may
require hazardous waste handling. Relative humidity greater than 50% can reduce
carbon capacity. Elevated temperatures from soil vapor extraction (SVE) pumps (greater
than 38° C or 100° F) inhibit adsorption capacity. Some compounds, such as ketones,
may cause carbon bed fires because they release heat upon adsorption.

As described above, GAC was retained for detailed evaluation in the Pemaco FS. A
separate Technical Memorandum dated January 27, 2004 contains a detailed evaluation
and comparative analysis of GAC with both catalytic oxidation and flameless thermal
oxidation. The Technical Memorandum is included as Appendix B in the FS. An
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additional discussion comparing GAC with other technologies is also discussed in
Section 3.2 of this Technical Memorandum.
Resin

Apart from GAC, synthetic resins are the most applicable alternative adsorption vapor
treatment process for Pemaco due to the contaminant group (most organic
contaminants) which this technology targets. Some resins are designed to sorb
inorganic compounds; for example, activated alumina can remove fluoride and heavy
metals. The forager sponge is specifically used to remove heavy metals. Lignin
adsorption clays treat organic, inorganic and heavy metals contamination within aqueous
waste streams.
Although synthetic resins are typically more expensive than GAC, they are less affected
by high relative humidity and high temperatures and tend to be more resistant to
abrasion than GAC (increasing their service life). Additionally, resins can be designed to
achieve higher degrees of selectivity and adsorption capacity for certain compounds
than GAC.
A limiting factor in both GAC and synthetic resins is their inability to adsorb COCs with
smaller size / lower molecular weights and low adsorption coefficients such as vinyl
chloride and 1,4-dioxane, both of which are found at Pemaco. In addition, resins require
onsite regeneration of the solvent-loaded adsorbent, and subsequent offsite disposal of
the recovered chemicals. Onsite regeneration generally involves heating the resin
adsorbent to temperatures of approximately 275° F. One resin bed or chamber is
regenerated while the other is in service, adsorbing contaminants. This process can
pose risks for workers conducting the carbon/adsorbent exchange and could possibly
cause creation of other chemicals in the heating process. Additionally, onsite storage
(and potential spillage) of the highly-concentrated contaminants "stripped" from the
adsorbents during regeneration is an added threat of exposure to workers and the
surrounding community.
There have been few successful applications of resin adsorption for the treatment of'
multi-contaminant vapor streams from soil vapor extraction projects. This is in part due
to the contaminant-selective nature of resins, along with issues associated with
regeneration of the material and other operational/maintenance difficulties. While there
are several vendors of resin material (e.g. Dow Chemical), no vendors of regenerative
adsorption units appropriate for use at Pemaco could be located. For these reasons,
GAC was considered to be a preferable adsorption technology and was retained for
detailed evaluation in the Pemaco FS.
2.12 Separation

Membrane Separation

These vapor treatment technologies are based on permeability-selective membranes that
separate organic components from the vapor stream and produce an air stream with
reduced concentrations of VOCs. The membranes are much more permeable to VOCs
than air, and in some systems certain VOCs will also have a physio-chemical attraction
to the membrane. As contaminated air passes through the membrane system it is "split"
into 2 separate streams; a permeate stream containing most of the organic vapor, and a
cleaner residual air stream. The contaminant chemicals which are separated by the
membrane are then compressed and condensed to remove the chemicals in a liquid
phase. Pilot tests of this technology have shown removal efficiencies on the order of
90% to 99% for certain VOCs.

-3
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This technology was not evaluated for use at Pemaco for the following reasons:

• These systems have only been tested with relatively low flow rates, on the order of
• TCte tfiorhnology has not been pilot tested on the wide range of COCs present at
• IPbeiterinnology has been marginally successful at removing VOCs from vapor;

however pilot tests have relied on GAC to be used for secondary treatment.
• The system operates under positive pressure and consequences of catastrophic

failure are severe.
• To date these systems have only been tested on a pilot-scale; the technology is not

presently available for full-scale implementation.

2.2 Chemical Conversion Processes

2.2.1 Photocatalytic Processes

Ultraviolet Photolvtic Destruction

Ultraviolet photolytic destruction has been used experimentally to treat vapors generated
during the regeneration of adsorbent (resin) beds. In this process, non-condensable
vapors are mixed with ambient air and routed to the photolytic destruction unit (PDU) for
processing. The photolytic reactors use ultraviolet (UV) lamps to break down the VOCs
directly (photolysis); additionally, free radicals (highly reactive chemical species such as
hydroxyl radical) are formed that chemically oxidize the compounds, converting them to
products such as carbon dioxide and water and hydrochloric acid. Adsorbent panels tie
up the hydrochloric acid to prevent its release. Unreacted chemical and reaction by-
products were observed in the exhaust gases from the PDU during demonstration
testing. The destruction and removal efficiencies or individual compounds ranged from
94% to 99%.
Ultraviolet photolytic destruction has not been tested as a primary treatment technology
for vapors extracted during soil vapor extraction. The vendor who manufactured the
equipment for the one documented demonstration is no longer in business. For these
reasons, the technology was not considered in the Pemaco FS.

TiO,

The TiO2 (titanium dioxide) Photocatalytic Destruction is a process that uses the energy
of ultraviolet light to accelerate the breakdown of chlorinated compounds at the surface
of the titanium dioxide catalyst. Contaminated air is passes through a fixed TiO2 catalyst
bed in a series of reactor cells called wafers, each of which is comprised of six cells.
Each reactor cell is housed in an outer stainless steel jacket that contains the
Photocatalytic matrix wrapped ar&und a quartz sleeve and a UV lamp. The UV light
interacts with the TiO2 semi-conductor material to produce highly reactive chemical
species, hydroxyl radicals, which are capable of destroying chlorinated compounds in
the vapor phase.
The National Renewable Energy Laboratory (NREL) demonstrated a 250 cfm
Photocatalytic titanium dioxide (TiO2) based photocatalytic oxidation (PCO) system at
McClellan AFB in 1997. The objective of the NREL project was to demonstrate the
feasibility of using a TiO2 based PCO system to treat SVE vapor phase mixtures of
chlorinated hydrocarbons, mainly solvents such as TCE, PCE and 1,2-DCE. On average
the PCO system satisfactorily removed TCE and cis-l,2-DCE from the vapor stream,
however it did not meet removal requirements for PCE, chloroform, carbon tetrachloride,
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and 1,2-DCA. Removal efficiencies for total VOCs averaged near 90% and did not meet
the Sacramento Metropolitan Air Quality Management District requirement of 95%
removal.

Additional test data regarding the Photocatalytic Destruction process could not be
ascertained and it is not know if the technology has been tested at other sites. It was not
considered for use at Pemaco since its technical effectiveness has not been suitably
demonstrated, nor is it considered feasible to implement on a full-scale application.

2.2.2 A/on- Thermal Plasma Processes

In this process, nonequilibrium nonthermal plasmas are used to oxidize VOCs in the
vapor stream. Non-thermal plasma is a gaseous state of matter at near ambient
temperatures and pressures in which a part or all of the atoms or molecules are
dissociated to form ions.
A pilot treatment unit was developed in 1994 by Env America. This unit produces plasma
in a planar Pyrex ™ glass cell sandwiched between stainless steel electrodes, using
glass as the dielectric medium. As the VOC-containing gases pass through the airtight
planar cells, contaminants are exposed to high-energy plasmas. These plasmas
generate a series of free radicals such as atomic oxygen and the hydroxyl radical and
free radical reactions. These free radical reactions are responsible for the oxidation of
the halocarbons into basic products of oxidation such as HCI, CO2, H2O and other
reaction byproducts. Field conditions such as temperature, flow rate, humidity, and type
and concentration of contaminants affect the quantity and concentration of the products
of plasma technology.
This technology was pilot tested in at McClellan AFB in1995 (McClellan, 1996). VOC
destruction/removal efficiencies were on the order of 90% (range 47% to 99%).
Numerous operational difficulties were encountered during the pilot test mostly due to
the highly corrosive environment created by hydroxyl and free radicals.

Researchers at the Massachusetts Institute of Technology (MIT) investigated plasma
chemical processes relevant to the development ofa versatile mobile electron-beam
driven plasma reactor for efficient on-site decomposition of carbon tetrachloride (CCI4)
and other VOCs. The reactor used a moderate energy electron beam (100-300 keV) that is
injected into atmospheric air containing the organic contaminants. The organics are
destroyed or oxidized to non-toxic chemicals through their interaction with the electrons
and plasma generated from the electron beam. Since a plasma is generated, use of either
alternating current (AC) or direct current (DC) electric fields allows a further increase in
the electron and gas temperatures to optimize the treatment process. The high degree of
tunability of the reactor gave rise to the name tunable hybrid plasma (THP) reactor. The
process has not been tested outside the laboratory.
According to the only vendor with field experience with implementation of pilot-scale
non-thermal plasma (ENV America), the technology has not been tested at other sites.
The technology was not considered for use at Pemaco since its technical effectiveness
has not been suitably demonstrated, nor is it considered feasible to implement on a full-
scale application.
2.2.3 High-Energy Corona

The High Energy Corona (HEC) process uses high-voltage electricity to destroy VOCs at
room temperature. Equipment consisted of the following: an HEC reactor in which the
VOCs are destroyed; inlet and outlet piping containing process instrumentation to
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measure humidity, temperature, pressure, contaminant concentration, and mass flow
rate; a means for controlling inlet flow rates and inlet humidity; and a secondary
scrubber. The HEC reactor is a glass tube filled with glass beads through which the
pretreated contaminated off-gas is passed. Each reactor is 2 inches in diameter, 4 ft long,
and weighs less than 20 pounds. A high voltage electrode is placed along the centerline
of the reactor, and a grounded metal screen attached to the outer glass surface of the
reactor. A high-voltage power supply is connected across the electrodes to provide 0 to
50 mA of 60-Hz electricity at 30 kV. The electrode current and power depend upon the
type and concentration of contaminant.

A pilot test using HEC was conducted in 1992 at the DOE Savannah River test site. The
HEC field-scale process used 21 HEC reactors in parallel to treat up to 105 scfm of
contaminated off-gas. No data from this study was located and no other reports of other
testing could be located.
HEC was not considered for use at Pemaco since its technical effectiveness has not
been suitably demonstrated, nor is it considered feasible to implement on a full-scale
application.

2.3 Biological Processes

2.3.1 Biofiltration

Biofiltration uses biodegradation to treat air stream contaminants (or soil vapor
extraction exhaust streams) prior to releasing the stream to the atmosphere. The
technology involves a process in which vapor-phase organic contaminants are passed
through a bed of porous media (or a biofilter). The role of the media is twofold, to filter
and adsorb contaminants from the air stream and to provide an environment for
biological growth, or degradation by microorganisms.
Microorganisms live in a biofilm, or biologically active water film, located on the biofilter
packing/bed materials. Packing materials may include sand, activated carbon, ceramic
supports, peat moss, wood chips and glass and plastic beads. The bed is housed in an
open or an enclosed vessel ranging in size from small 1,000-gallon tanks to large
buildings. A pump is used to move the air through the biofilter, and an air dispersion
system ensures evenly distributed flow in the bed. High moisture is constantly
maintained in the biofilter bed (the entering air stream must be humidified to prevent the
bed from drying out, which will inhibit microbial activity). If the biofilter is maintained in
a healthy state, the microorganisms will eventually convert the vapor stream into
harmless by-products that are primarily carbon dioxide (CO2) and water (H2O).

Biofilters can provide several advantages over GAC. First, bio-regeneration maintains
the capacity available so that a biofilter does not require regeneration. These features
reduce capital and operating expenses. Additionally, the contaminants are destroyed
(such as with the flameless thermal oxldizer) not just separated, as with adsorption/GAC
technologies.
However, this technology is best suited to steady-flow streams where VOC composition
and concentration change is slow. Biofiltration beds will not generally keep the exhaust
air stream in compliance during periods of "shock loading" (as expected at Pemaco
during the first year of vapor extraction). Additionally, biofiltration is not applicable for
all chlorinated solvents, has a limited history of application at full-scale for treating
compounds such as PCE and TCE (as present at the Pemaco Site), and has shown
inconsistent results for those types of compounds in demonstration studies. Therefore,
the technology was not retained for detailed evaluation in the Pemaco FS.
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2.4 Thermal Oxidation/Destruction Processes

2.4.1 Oxidation

Oxidation equipment is used for destroying contaminants in the exhaust gas from air
strippers and SVE systems. There are two primary types of oxidation technologies used:
thermal and catalytic. Over the past several years, a hybrid version of thermal oxidation,
flameless thermaloxidation (FTO) has been developed. Descriptions of these three
types of oxidation processes/units are contained in the paragraphs below, along with
discussions of two other, undeveloped oxidation technologies, high-temperature
cracking and oxidation (gas-phase reduction) and electron beam oxidation.

Catalytic Oxidation

Catalytic oxidation devices are similar to the pollution control device on automobiles. In
this process, a catalyst oxidizes VOCs in a vapor stream by adsorbing the oxygen and
the contaminant on the catalyst surface where they react to form carbon dioxide, water,
and hydrochloric gas. The catalyst enables the oxidation reaction to occur at much lower
temperatures than required by a conventional thermal oxidation. VOCs are thermally
destroyed at temperatures typically ranging from 320° to 540° C (600° to 1,000° F) by
using a solid catalyst. First, the contaminated air is directly preheated (electrically or,
more frequently, using natural gas or propane) to reach a temperature necessary to
initiate the catalytic oxidation [310 °C to 370 °C (600 °C to 700 °F)] of the VOCs. Then the
preheated VOC-laden air is passed through a bed of solid catalysts where the VOCs are
rapidly oxidized.
With catalytic oxidation, the catalyst can become coated and deactivated by emissions
containing sulfur, halogenated compounds or some metals, such as lead. Destruction
of halogenated compounds requires special catalysts and the possible addition of a
flue-gas scrubber to reduce acid gas emissions.

For both catalytic and thermal oxidation, there is a concern that either incomplete
combustion or other chemical processes may lead to the formation of products of
incomplete combustion (PICs; e.g. dioxin). These substances may be toxic in the parts
per trillion range. Therefore, a treatability study should be performed prior to
implementation of the technology. Additionally, continuous emission monitoring is
desirable.
As described above, catalytic oxidation was retained for detailed evaluation in the
Pemaco FS. A separate Technical Memorandum dated January 27, 2004 contains a
detailed evaluation of catalytic oxidation and comparative analysis of the technology
with GAC and FTO. The Technical Memorandum is included as Appendix 1 in the FS.
Primarily due to the concern of the potential for generation of PICs, catalytic oxidation
was not selected as a preferred alternative for the treatment of vapors at Pemaco.

Thermal Oxidation

Thermal oxidation units are typically single chamber, refractory-lined oxidizers equipped
with a propane or natural gas burner and a stack. Lightweight ceramic blanket refractory
is used because many of these units are mounted on skids or trailers. Heat exchanger
efficiencies can be limited to 25 to 35%, and preheat temperatures are maintained below
180 °C (530 °F) to minimize the possibility of ignition occurring in the heat exchanger.
Flame arresters are always installed between the vapor source and the thermal oxidizer.
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Burner capacities in the combustion chamber range from 0.5 to 2 million Btus per hour.
Operating temperatures range from 760 to 870 °C (1,400 °C to 1,600 °F), and gas
residence times are typically 1 second or less.

Since flameless thermal oxidation was considered to be a newer, more efficient method
of thermal oxidation (see discussion below), conventional thermal oxidation was not
retained for detailed evaluation in the Pemaco FS.

Flameless Thermal Oxidation

The Flameless Thermal Oxidizer (FTO) is a destructive technology for off-gas treatment
of VOCs and SVOCs. The process converts aromatic and chlorinated VOCs to carbon
dioxide, water, and hydrogen chloride without exposing the vapors to a flame. The
technology achieves uniform thermal oxidation of VOCs using a heated packed-bed
reactor filled with ceramic material. The vapors are oxidized when they come into
contact with the heated bed of ceramic pieces. Temperatures are typically maintained at
1600°-1850° Fahrenheit.
FTO is considered the most effective commercially available thermal technology
available for the destruction of vapor phase organic contaminants. FTO yields
extremely low NOx formation (typically < 2 ppmv), extremely low CO formation (typically
below the limits of detection), and much lower potential to form products of incomplete
combustion (PICs; e.g. dioxin) than other thermal processes. The FTO can compensate
for operations of low flow rates with low concentrations to high flow rates with high
concentrations without affecting organic destruction efficiency.

High Temperature Cracking and Oxidation (Gas-Phase Reduction)

The high temperature cracking and oxidation process, also refered to as gas-phase
reduction, is a process patented by ELI Eco Logic International Inc., and uses a gas-'
phase reduction reaction of hydrogen with organic and chlorinated organic compounds
at elevated temperatures to produce a hydrocarbon-rich gas product. After passing
through a scrubber, the offgas is composed primarily of hydrogen, nitrogen, methane,
carbon monoxide, water vapor, and other light hydrocarbons. The gas-phase reduction
reaction takes place within a custom-designed reactor at ambient pressure. Separate
nozzles inject gaseous atomized waste, steam, and hydrogen into the reactor. As the
mixture swirls down between the outer reactor wall and a central ceramic tube, it passes
a series of electric heaters, raising the temperature to 850 °C. The reduction reaction
takes place as the gases enter the ceramic tube through inlets at the bottom of the tube
and travel up toward the scrubber. The scrubber removes hydrogen chloride, heat, water,
and particulate matter. If necessary, scrubber liquid may be recycled through the system
for additional treatment.
In October and November 1992, the Eco Logic process was demonstrated at the
Middleground Landfill in Bay City, Michigan, under a Toxic Substances Control Act
research and development permit. The test was performed using PCB-contaminated
wastewater, waste oil, and soil from the site. The Demonstration Bulletin (EPA/540/MR-
93/522) and the Applications Analysis Report (EPA/540/AR-93/522) are available from
EPA. The technology was also implemented at several other sites in the 1990's, primarily
for the treatment of liquid wastes.
No current or up to date information regarding this technology or its vendor were
obtained for the Pemaco FS. Since the technology employs a high temperature thermal
process and other, more refined and applicable thermal technologies were being retained
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for detailed evaluation, the high temperature cracking and oxidation process was not
retained for detailed evaluation in the Pemaco FS.

Electron Beam Oxidation

In the electron beam oxidation process a beam of electrons is passed through a reaction
chamber where electrons react with VOCs in the vapor stream. This non-thermal
oxidation process is used to reduce VOCs by breaking down the complex organic
molecules into carbon dioxide, water, and acid gases such as HCI (hydrochloric acid).
The acid gases are neutralized through a caustic scrubber and are passed through a
vapor-phase carbon canister before being vented to the atmosphere.

A bench-scale demonstration of the technology showed VOC removal efficiencies from
75% to 97%. It was determined that in order to achieve high destruction efficiencies a
high energy electron beam must be used. When energy was used in the bench test, the
formation of NOX increased. The scrubber was not efficient in reducing NOX.

No pilot- or full-scale installations of the technology have been reported. The original
vendor of the technology, Zapit Technology, sold its patent to Advanced Oxidation
Technologies, Inc. who is not marketing the technology or manufacturing any units.
Due to the relative lack of success of the demonstration test, and the fact that the
technology is not currently available for application, electron beam oxidation was not
considered in the Pemaco FS.
Internal Combustion

Internal combustion engines (ICEs) destroy VOCs through oxidation in a conventional
engine. ICEs used at remedial sites are ordinary automotive engines with their manifold
throttle body modified to accept petroleum hydrocarbons in the vapor phase rather than
in the liquid phase.
ICE units are generally equipped with a valve that bleeds in ambient air to maintain the
required fuel/air mixture. Soil vapor may have very low concentrations of oxygen,
especially during the initial stages of operation. Ambient air is added to the engine, via
an intake valve, at a ratio sufficient to bring the oxygen content up to the stoichiometric
requirement for combustion.
ICEs are capable of destruction efficiencies of greater than 99%. ICEs are especially
useful for treating vapor streams with high concentrations of petroleum hydrocarbons
(up to 30% by volume). Tests of destruction of BTEX components by ICE treatment show
that nondetectable levels of contaminants can be achieved in the exhaust gas, and outlet
concentrations below 1 ppm can be achieved in many cases.

The following factors may limit the applicability and effectiveness of the process:

• ICEs cannot handle vapor streams with moderate to high concentrations of
chlorinated organic compounds

• ICEs produce NOX, SOX, and CO, which must be kept below regulatory limits
• The consumption of supplemental fuel can be substantial if the TPH concentrations in

the off-gas from the remedial system are not high enough.

Due to these potential limitations, internal combustion was not retained for detailed
evaluation in the Pemaco FS.

- 9 -



Pemaco Superfund Site
Descriptions and Discussion of Various Ex-Situ Vapor Treatment Alternatives

3.0 Discussion

3.1 Technology Screening

All of the vapor treatment technologies described in Section 2.0 of this Technical
Memorandum were screened for their potential application at Pemaco (Table 3-1).
Technologies were screened in terms of their implementablity, effectiveness (primarily
VOC removal efficiency), cost, and other considerations such as by-products,
commercial availability, safety, nuisance considerations, etc.). Most of the technologies
shown in the Table 3-1 were screened in the FS, though several were not, since historic
bench- or pilot-testing data did not indicate potential applicability at Pemaco.

3.2 Predicted Performance Comparison of Select Technologies

Calculations were performed to estimate possible levels of VOC emissions that may
result with several of the various vapor treatment technologies described in this
Technical Memorandum. Table 3-2 shows the results of these calculations for four of the
technologies; resin adsorption, GAC, biofiltration and FTO. Initial expected contaminant
concentrations that may be seen in the vapor extraction vapor stream at Pemaco were
extrapolated from field data obtained during the dual-phase extraction pilot test that was
performed at the site as part of the FS. Expected contaminant removal efficiencies were
taken from published from case studies, except for GAC, which was estimated based on
information supplied by several vendors and estimated daily GAC use calculated by
Westates Carbon/US Filter (Table 3-3).
As shown in Table 3-2, all vapor treatment technologies could result in significant
emissions, except for FTO. Emissions-from GAC could be reduced through the use of
several more GAC canisters placed in series, but that would not affect the carbon use
rate of over 25,000 Ibs per day, which would require near constant replacement of "spent"
or used carbon with fresh carbon.

This information, coupled with results of the screening and detailed evaluation of vapor
treatment technologies, further supports the use of FTO for vapor treatment of Pemaco,
especially during the first phase of remediation operations.

-10-



Pemaco Superfund Site
Descriptions and Discussion of Various Ex-Situ Vapor Treatment Alternatives

TABLE 3-1
Technology/Process Option Screening — Ex-situ Vapor Treatment

Remedial
Technologies Process

Process
Options

Technical
Implementability Effectiveness Cost Comments

Physical Adsorption GAC

Resin

Retained. Adsorbs nearly all organics. Some COPCs with
low adsorption coefficients (e.g. acetone) may be present
at concentrations exceeding discharge limits in process
stream; exothermic reactions may result between carbon

Good Demonstrated High and acetone. GAC cannot effectively adsorb COCs with
low adsorptive capacities or low molecular weights (i.e.,
1,4-dioxane, vinyl chloride); but good removal efficiencies
(up to 99%).

Less affected by high temperatures than activated carbon
(AC), but also much more selective, and therefore, not

Good Potential High effective for Pemaco waste stream of multiple COCs.
Higher capital costs, but typically lower O&M costs than
AC. Requires more pilot testing than AC.

Separation Membrane Innovative Uncertain High Inability to handle fluctuations in concentrations; moisture
sensitive; high cost.

Chemical
Conversion/
Thermal
Destruction

Oxidation Catalytic

Thermal

Flameless
Thermal

Good

Good

Good

Good

Good

Good

Moderate Retained. Probable community issues; possible generation
of dioxins/furans and acid gas.

Moderate

Moderate
to High

Probable community issues; possible generation of
dioxins/furans and acid gas.

Retained. Probable community issues; possible generation
of acid gas; may require gas scrubbing. CREs up to
99.9999%
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TABLE 3-1 (Continued)
Technology/Process Option Screening — Ex-situ Vapor Treatment

Remedial Process Technical Effectiveness
Technologies r>v^*a Options Implementability

High
Temperature

S±Tsas- U"^»
Phase
Reduction)

Electron Beam Uncertain Uncertain

s

Electrochemical
Oxidation Innovative Uncertain
(CerOx)

Photocatalytic Ultraviolet Uncertain Poor

S^Ti04 UnC6rtain M°derate

Plasma Sj|ent Moderate Moderate

Discharge

Cost Comments

.... Little data available. More applicable for the treatment
" of liquid wastes.

No filed-scale test performed. One bench test performed
Uncertain in 1995. Vendor out of business. Not commercially

available.

No full-scale applications; not demonstrated for Pemaco
Moderate COCs; majority of case studies document destruction of
to High metals, pesticide/herbicides and PCBs. Primarily suited for

water treatment.

Process may produce by-products such as chloroform;
Moderate designed to treat a wide range of VOCs, but only at low
to High concentrations (less than 1 ppm); CREs for Total VOCs

range from only 97.27 to 99.87%

Only one pilot test to date (1 996). Did not meet
Uncertain reoval/discharge requirements. Low removal efficiency for

PCE and other select VOCs.

,. . . Only one pilot test to date (1994). Not commercially
uncertain avaj|ab|e

Poor
Only one pilot test to date (1992), technical results not

Uncertain High conclusive. Low flow rate of 100 cfm required 21 separate
units.
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TABLE 3-1 (Continued)
Technology/Process Option Screening — Ex-situ Vapor Treatment

Remedial
Technologies Process

Process
Options

Internal
Combustion
Engine
Oxidation

Technical
Implementability

Good

Effectiveness Cost Comments

Possible incomplete combustion of chlorinated VOCs;
Fair Moderate engine performance problematic with halogenated

compounds.

Biological Biofiltration Packed Media
or Fixed Film

Flow rates limited - requires steady-flow streams where
M . . VOC composition and concentration change is slow; not

Innovative Potential , ... . applicable for all Pemaco COCs; limited full-scale
9 application for treating PCE and TCE; CREs in case

studies range from only 64% to 87%.
Effectiveness is the ability to perform as part of a comprehensive alternative that can meet RAOs under conditions and limitations that exist at the site.
Implementability is the likelihood that the process could be implemented as part of the remedial action plan under the regulatory, technical, and schedule
constraints. Technical Implementability encompasses the applicability/feasibility of performing the process option. Administrative Implementability
encompasses permitability, regulatory acceptance, and community acceptance. Cost is for comparative purposes only, relative to other
processes/technologies that perform similar functions.

COPCs Chemicals of Potential Concern
CRE Contaminant Removal Efficiency
GAC Granular activated carbon
VOCs Volatile Organic Contaminants

-13-



Pemaco Superfund Site
Descriptions and Discussion of Various Ex-Situ Vapor Treatment Alternatives

Table 3-2
Pemaco Superfund Site - Efficiency Comparison of Select Vapor Treatment Technologies

Compound1

Possible Influent
Concentration at

Pemaco2 (ppmv)

Acetone
Benzene
Carbon Disulfide
1 , 1 -Dichloroethane
1,1-Dichloroethene
cis-1 ,2-Dichloroethene
trans-1 ,2-Dichloroethene
1 ,4-Dioxane5

Ethylbenzene
Hexachloro-1 ,3-butadiene
MTBE
Tetrachloroethene
Toluene
1 ,1 ,1 -Trichloroethane
Trichloroethene
1 ,2,4-Trimethylbenzene
Vinyl Chloride
p/m-Xylene
o-Xylene

1.5
1.4

72.2
4.2

255.4
3116.1
364.3

* 75.0
7.1

43.5
2.9

62.0
33.8
3.0

7129.4
0.7

2176.2
9.2
3.0

Theoretical Effluent Concentration Based on Documented Peformance

at Other Sites and In Case Studies3

Resin Adsorption

ppmv in
effluent

Removal
Efficiency

no data
no data
no data
0.0168

not detected
no data
no data

7.5
no data
no data
no data

not detected
not detected

0.0183
not detected

no data
43.524

0.107055
0

no data
no data
no data
99.60%

100%
no data
no data

90%
no data
no data
no data

100%
100%

99.39%
100%

no data
98%

98.83%
100%

Granular Activated Carbon

Adsorption4

ppmv in
effluent

Removal
Efficiency

0.07
0.01
0.72
0.04
2.55

31.16
3.64
7.50
0.07
0.44
0.03
0.62
0.34
0.03

71.29
0.01

108.81
0.09

0.0297

95%
99%
99%
99%
99%
99%
99%
90%
99%
99%
99%
99%
99%
99%
99%
99%
95%
99%
99%

Biofiltration

ppmv in
effluent

Removal
Effiiciency

no data
no data
no data
1.2852

no data
567.12474

no data
no data
no data
no data
no data

19.46643
4.45698

1.038
2110.2876

no data
779.0796

no data
no data

no data
no data
no data

69%
no data

82%
no data
no data
no data
no data
no data
68.60%
86.80%
65.40%

70%
no data
64.20%
no data
no data

Flameless Thermal Oxidizer

ppmv in
effluent

Removal
Effiiciency

0.007
0.007
0.361
0.000
0.004
0.044
0.005
0.001
0.035
0.218
0.014
0.062
0.101
0.000
0.036
0.004
2.176
0.001
0.000

99.5000%
99.5000%
99.5000%
99.9986%
99.9986%
99.9986%
99.9986%
99.9986%
99.5000%
99.5000%
99.5000%
99.9000%
99.7000%
99.9900%
99.9995%
99.5000%
99.9000%
99.9900%
99.9900%

Total Estimated Effluent VOCs: 51.17 227.46 3482.74 3.08

Notes:
1) Compounds detected during high-vacuum dual-phase extraction (HVDPE) pilot test conducted at Pemaco in December 2001.

2) To compensate for the entire vapor extraction well network to be installed as. part of the Pemaco Preferred Remedial Alternative, the HVDPE pilot test data (average of
perched, Exposition 'A' and Exposition 'B') was used to estimate influent vapor stream concentrations for each detected analyte assuming a total VOC influent of 15,000 ppmv.
3) Efficiency percentages attained through applicable case studies/ftill-scale remediations, which generally utilized smaller flow rates (160-350 scfm) and lower influent
concentrations than that anticipated for Pemaco (conceptual design estimates 1,500 scfm and 15,000 ppmv, respectively).
4) Carbon efficiency based on use of four, 8000-lb cannisters in series; estimated from data provided by US Filter. See following Table.
5) 1,4-Dioxane influent concentration estimated based on groundwater concentrations detected during groundwater sampling events.

6) It should be noted that both adsorption vapor alternatives (resin and GAC) are unable to effectively adsorb vinyl chloride and 1,4-dioxane. In addition, both treatment
technologies require onsite regeneration and eventually offsite disposal. Biofiltration, which is a destructive process like FTO, will not generally keep the exhaust air stream in
compliance during periods of shock loading (as expected at Pemaco during the first year of vapor extraction). Additionally, biofiltration has a limited history of application at full-
scale for treating compounds such as PCE and TCE and has shown inconsistent results for those types of compounds in demonstration studies. Furthermore, case studies
indicate that biofiltration removal efficiencies are initially high (up to 99%), but gradully worsen (to as low as 53.6%) within the first 3 months of operation.

ppmv = parts per million by volume
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Table 3-3
Pemaco Superfund Site
Estimated GAC Daily Use based on Possible Initial Concentrations
Prepared by Westates Carbon / US Filter

CONSTITUENT

Acetone
Benzene
1,1 Dichloroethane
1,1 Dichloroethene
1,2 cis-Dichloroethene
1 ,2 trans-Dichloroethene
Ethyl Benzene
MTBE
PCE
Toluene
TCA
TCE
1 ,2,4 Trimethyl Benzene
Vinyl Chloride
m-Xylene
o-Xylene
Carbon Disulfide
Chlorofluropentabenzene **
dioxane **

Estimated Initial
Influent

Concentration
(DDITIV)

1.5
1.4
4.2

255.4
3116.1
364.3

7.1
2.9
62

33.8
3

7129.4
0.7

2176.2
9.2

3
72.2
43.5

75

Carbon Loading
%

1.4
4.2
3.6

13.2
33.2
17.2
21.6

5.8
42.5
19.9
9.6

52.9
22.8
7.7

22.8
20.6
2.6

44.1
18.9

Ibs. GAC/hr.

1.45
0.61
2.70

43.60
211.92
47.85
0.81
1.03
5.63
3.63
0.97

411.94
0.09

413.15
1.00
0.36

48.43
4.56
8.00

Ibs. GAC/DAY

34.7
14.7
64.7

1046.4
5086.1
1148.5

19.5
24.6

135.1
87.2
23.2

9886.6
2.1

9915.7
23.9
8.6

1162.2
109.4

192
Total: 1,208 28,985

Isotherm does not have 1,4 dioxane or 1,3 hexachlorobutadiene

ASSUMPTIONS
1) Influent air temerature 80F; Relative Humidity 40% (low); and air flow 1500 cfm
2) dioxane and Chlorofluropentabenzene are adequate substitutes and are used in the above isotherm
3) Due to the vinyl chloride's low adsorbtion characteristics, it is not recommeded for removal via GAC.
4) Carbon loading expressed in %. For example, value of 1.4% for acetone correlates
as 1.4 g of acetone per 100 g of carbon.
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TABLE 3-1
Technology/Process Option Screening — Ex-situ Vapor Treatment

Remedial
Technologies Process

Process
Options

Technical
Implementability Effectiveness Cost Comments

Physical Adsorption GAC

Resin

Retained. Adsorbs nearly all organics. Some COPCs with
low adsorption coefficients (e.g. acetone) may be present
at concentrations exceeding discharge limits in process
stream; exothermic reactions may result between carbon

Good Demonstrated High and acetone. GAC cannot effectively adsorb COCs with
low adsorptive capacities or low molecular weights (i.e.,
1,4-dioxane, vinyl chloride); but good removal efficiencies
(up to 99%).

Less affected by high temperatures than activated carbon
(AC), but also much more selective, and therefore, not

Good Potential High effective for Pemaco waste stream of multiple COCs.
Higher capital costs, but typically lower O&M costs than
AC. Requires more pilot testing than AC.

Separation Membrane

Thermal

Flameless
Thermal

Innovative Uncertain High Inability to handle fluctuations in concentrations; moisture
sensitive; high cost.

Chemical
Conversion/ A ., ..
Thermal °Xldaton

Destruction

Catalytic Good Good Moderate Retained. Probable community issues; possible generation
of dioxins/furans and acid gas.

Good

Good

Good

Good

Moderate

Moderate
to High

Probable community issues; possible generation of
dioxins/furans and acid gas.

Retained. Probable community issues; possible generation
of acid gas; may require gas scrubbing. CREs up to
99.9999%

T N & Associates, Inc.



TABLE 3-1
Technology/Process Option Screening — Ex-situ Vapor Treatment

Remedial Process Technical
Technologies Process Options Implementability

High
Temperature
Cracking and Uncerta'
Oxidation (Gas-
Phase
Reduction)

, Electron Beam Uncertain

Electrochemical
Oxidation Innovative
(CerOx)

Photocatalytic Ultraviolet Uncertain

Titanium . .
Dioxide (Ti02)

 Uncertaln

Plasma g., { Moderate

Discharge

Effectiveness Cost Comments

, , . . u. , Little data available. More applicable for the treatmentuncertain n on .- ,. ._, .s of liquid wastes.

No filed-scale test performed. One bench test performed
Uncertain Uncertain in 1995. Vendor out of business. Not commercially

available.

No full-scale applications; not demonstrated for Pemaco
• I . . Moderate COCs; majority of case studies document destruction of

to High metals, pesticide/herbicides and PCBs. Primarily suited for
water treatment.

Process may produce by-products such as chloroform;
p Moderate designed to treat a wide range of VOCs, but only at low

to High concentrations (less than 1 ppm); CREs for Total VOCs
range from only 97.27 to 99.87%

Only one pilot test to date (1 996). Did not meet
Moderate Uncertain reoval/discharge requirements. Low removal efficiency for

PCE and other select VOCs.

Moderate Uncertain Only one pilot test to date (1994). Not commercially
available.

Only one pilot test to date (1992), technical results not
Uncertain High conclusive. Low flow rate of 100 cfm required 21 separate

units.

T N & Associates, Inc.



TABLE 3-1
Technology/Process Option Screening Ex-situ Vapor Treatment

Remedial
Technologies Process

Biological Biofiltration

Process Technical
Options Implementability

Internal
Combustion ... „ ,._ . GoodEngine
Oxidation

Packed Media ,„„„,„« ,»... . r.. Innovativeor Fixed Fi m

Effectiveness Cost

Fair Moderate

«- "SSf

Comments

Possible incomplete combustion of chlorinated VOCs;
engine performance problematic with halogenated
compounds.

Flow rates limited - requires steady-flow streams where
VOC composition and concentration change is slow; not
applicable for all Pernaco COCs; limited full-scale
annliratinn frir froatinn PHP anH TP.P- P.RPc in r>aco

, studies range from only 64% to 87%.
Effectiveness is the ability to perform as part of a comprehensive alternative that can meet RAOs under conditions and limitations that exist at the site.
Implementability is the likelihood that the process could be implemented as part of the remedial action plan under the regulatory, technical, and schedule
constraints. Technical Implementability encompasses the applicability/feasibility of performing the process option. Administrative Implementability
encompasses permitability, regulatory acceptance, and community acceptance. Cost is for comparative purposes only, relative to other
processes/technologies that perform similar functions.

COPCs Chemicals of Potential Concern
CRE Contaminant Removal Efficiency
GAC Granular activated carbon
VOCs Volatile Organic Contaminants

T N & Associates, Inc.


